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Echoes from the Oil Country. 


WH rHE 


MILL ENGINE 


WOULDN T bo 
WORK 


was brought in 


When that old governo1 


to be repaired, | should have paid more 


attention to what was said, and not tried 


to get all information ft 


my 


dition of the itself, 


governor 
have been saved some blam« 
entirely through with the job 
I had not 


trustworthy 


yet learned that 


} 


be : Very opsery 


ind at the same time a very poor 


the and use 


he do 


governor 


giving reasons, 
in telling what 


told the 


enough steam through, that 


languagt 

I was 
trol the engine, and that the en 
ippeared to be very lo; 
had fixed it, 

As I 
new head and rings, 


getting 
about seven months ago 


had rebored the cylinder, put in 


and faced the valve 


and seat, and the engine ran nicely when 


I had tested it. I concluded the troubl 
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the governor a little, 
fireman-engineer some 
I repaired the governor, as it needed it 
putting in a new stem among other things 
It was an ordinary throttling governor 

In about two days it came back, with 
the statement that things were worse than 
before, and that the governor didn’t open 
by 1-16 inch as much as before, and the 
statement was proved by the wear marks 
on the valve. 

In vain I tried to prove that the slack 
that had been in was much more than that 
and that that difference in opening wouldn't 
make much difference anyhow. One thing 
was certain—the engine didn’t work right 
and I must go out and fix it 

I first fixed the governor to have all the 
opening the throw of the balls would take 
care of, then went out to the sawmill where 
the engine was, and put the governor on 
\ trial showed that the engine was yet far 


from satisfactory; the fireman could not 


keep up steam, and the engine would not 
pull the saw alone, up to speed, and when 
the edger and slaber were thrown on 
also, she 


| began a 


Setting 


just lay down entirely 


systematic hunt for defects 


her with the valve covering both 


ports and with cylinder cocks both open 


showed a tight valve. One port open, the 


opposite cvlinde r cock open and a block 


through under an arm in the balance wheel 
to keep her still when steam was turned 
piston. The setting of 


d found O. K 


on, showed a tight 
the valve wa gone over an 
Che 
better than th 


as the boiler wot 


leveling and alinement were ftound 


average Running 
id furnish 
show anv knocks or warm bearings 
ff the exhaust 


heater for 


Finally, in despair I tore ¢ 
pipe and examined it and the 
obstructions, thinking issible that field 
(they 


mice had got in dt the winter 


stocked their mill 


+1, 


vard during the winter 


during th 
afte r 


nests I fou 


and ran e summer, and 


this was they up) 


and built nothing 


neither did 1 d any gaskets with mall 


holes in the steam line when I examined 


that: but one thing was certain—the en 


» the work, and nothing 
had done so far h vd 


that 


gine would not dé 
| made any great dif 
fere nce in 

The engineer, wh ie same one 


had had for 
that he 


they 


using dry 


7 
several 
usually kept for kindling in 


had 


usually he 


pine 


nother man help 
did all the 
just as it 


of all his 


and 

1 
WOTK 
waste wood 


spite 


nt up t with the owner 


tired 


supper 


thoroughly out and discouraged. I 


thought I knew pretty nearly everything 
about that kind of an 


“Well, 


asked the 


engin 
what are vou going to do now 


owner. “I don’t know,” I re 
plied. 

“There 
he, “you don’t get out of these woods un 


Phat 
and ought t 


just one thing about it,” said 


til you find out what is the matter 


] 


engine ran all right last fall, 


now, and if I let you go home I would 


have to get someone else You have al 
ways done well before, and if anyone els« 
can now, so can you oO you must stay lt 
want to see the shop again, you'll 


had 
and tested the boiler 


you ever 


have to do thinking I've 


aker 


1 


and when that engine 


SOE 


boilern out here 


ready we can be 
gin our steady summers ru That wa 
encouraging 


\fter 


upper [ went to the mill wit 


f high-pressure steam in n 


recalled from some. articl 


SOM tim 


interested 


itly 
iltiple 
th 


limpressior 
‘ i line 
as l at the mill and 
had carried 135 pounds of 
We had 
pounds Phe 


lever and 


to finish up 
with 125 

ill on the 
besides 
t] 


iron 
and in 
minds the 


lhe 


whole 
mill 


He laughed rather 


gang 
morning as would ru 
skeptic illy 


signal 











2-360 


did not give him any information; I had 
failed too often that day. 

In the morning an examination of the 
safety valve showed a solid cast-iron seat 
and valve both in good shape. I shut 
off the steam gage and told the engineer 
to fire until the boiler blew off and then 
do his best to hold it there. The engine 
and boiler were downstairs from the mill 
<aws. 

The mill was at 7 A. M 
ran through the first few small logs very 


started and 
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lows had been. The boiler was softly 
blowing off and the engineer was stand- 
ing near watching things go. 

The owner made a dash for the engine- 
room with me at his heels. As he passed 
in front of the boiler he glanced at the 
steam gage and stopped short with a look 
of alarm. I pulled him to one side and 
pointed to the safety valve without the 
usual junk and he seemed to feel better. 
Passing on to the engine I was besieged 
as to what I had done to 


with questions 
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and my pressure wasn't so very high 
either. I sent them out a new steam gage 
and heard it showed about 85 pounds 


when the other one showed 145 pounds. 

I resolved after that to afraid 
to hunt around outside of my own line of 
work for trouble whenever my judgment 
told me mine was in proper shape. 

When I had first looked over the en 
gine, I had tried to blame the steaming 
qualities of the boiler, but had been met 
with the statement that a very competent 


not be 
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KG. I. PLAN AND ELEVATION OF PUNCHING AND RIVETING MACHINE FOR STEEL WHEELS 
well The skids had been filled with it, and was rather doubted when I said boilermaker had gone over the boiler and 


small logs on account of the behavior of 
the engine 

The men got 
large ones, and a big hemlock was run on; 


orders to put on some 

was so large the top saw had to be 
thrown in to slab it off. The engine walked 
the saw through that winking, 
then a giant curly maple was put on. “If 
she goes through that I will let you off,” 
said the owner, giving me a poke in the 
ribs. To his astonishment and my delight 
that seemed just as easy as the little fel- 


without 


I hadn’t touched the engine. 

Several hours’ running convinced all 
hands that everything was all right, ex- 
cept the steam gage, and that with 100 
pounds of steam on the fireman could do 
the firing without over-exertion, while 
the day before he had informed me con- 
fidentially that if I didn’t get things fixed 
he would hunt another job. 

So I saved my reputation and received 
a most practical demonstration of the 
henefits of high-pressure steam over low, 


thoroughly inspected and tested it. This 
lad rather sidetracked me, and I only got 
back when I could find nothing else on the 
engine to try. W. OSBORNE 


Steel Wheels. 


Steel wheels for use under various agri 
have 





cultural implements, engines, etc., 
within the past few years almost entirely 
superseded the wood wheels—both those 
with wood and those with iron hubs. This 


has been due to the demand for a wheel that 
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would withstand the heat of the sun as well 
as that of a steam boiler. The immense 
number of such wheels used has made it 
necessary to provide improved machinery 
and to adopt systematic methods for their 
Any using such 
wheels can well afford to do this, if not 
less than three or four hundred are want- 
ed per year. The 
wheels may not be in the line of machine 
of the neces- 


manufacture factory 


manufacture of such 


work, but the construction 








THE WHEEI 
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in this and a following article 

Fig. 1 shows the outlines of a riveting 
and punching machine used in this work 
Fig. 2 represents the rim and spokes of a 
wheel as they come from this machine. 

Fig. 3 shows an enlarged section of the 
rim with the spokes in place, one of which 
is riveted and the other to be riveted. 

Commencing at the begining of the vari 
follow the wheel 


ous operations, we will 


through to a finish 








RIVETED IN 


SPOKES 








DETAILS IN MA 


~ary tools and appliances and the manner 
of using them may be useful and interest- 
ng to some of the readers of the ‘“Amer- 
can Machinist.” 


Fig. 5 shows the elements of a wheel 
of which a large number have been used, 
vet one which is not satisfactory. The 


spokes, having no collar on the inside of 
the rim, and being fastened to the hub by 
the nuts, as shown, are continually work- 
ing loose. This wheel is ex- 
pensive as compared with the wheel the 
of which be described 


also very 


will 


manufacture 
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.IN 
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Fig. 5 
; STEEL WHEELS 
[he tire or rim, as we shall call it, 1s 
first cut to length, bent and welded in 
the usual way, after which the various 


improved methods and tools come into 
use. No attention is paid in the first oper 
ation to having the rim exact as to diam 
It is placed in a hydraulic tire-set 


(bought and used primarily 


eter 
ting machine 
for setting 
where it is forced to size and made prac 


tires on wooden wheels) 


tically a true circle. This operation is 
completed in less than five minutes. 
The next operation consists in punch 





ing the holes tor tl spoke ‘ 
done in the machine shown in Fig 
It will be noticed by Fig. 3 that the hok 
are tapered This taper 1s obtained by 
using a die with a hole of the same diam 
etel is he ra end I hol tive 
punch being the sank as the mall end 
ot the ok je ] iD ‘ ike V 
meaning clearer, we use a die as much 
larger than the pun he taper desired 
plus the clearance isually ised) with 
punches and dies 

The rim is first placed in the achine 
as shown by the dotted lines VY XN, and a 
the holes staggered, the spacer (not 
shown) is set for one-half of the total 


number of holes required, and, to com 


plete the operation, the rim is turned over 
to punch the other half Che spokes are 


cut the length, allowance 


made for 


proper being 


material to form the collar 
an ordinarv bolt 


shown his is done in 


header, the other end being flattened by a 


blow from a small trip hammer 

The spokes and rim are now ready t 
go to the riveter This machine sup 
plied with a stand C, on which is inted 
a casting 2), which is slotted, as shown 
it B Phis tt receives the spoke and 
holds it in proper position tor riveting \ 
wheel rim is shown in place, with spoke 4 
riveted and # in position Phe ram of the 
machine is supplied with a flat end punch 
of considerably larger diameter tha the 
hole in the rim \ heating turnac 
placed convenient te thre perat » 
pended over the center of the rit uit 
lift. The die for receiving 
split and connected hown at Fig. 4 
bv a teel pring t ! wh u 
This spring ised enabl itor 
to handle the die easily and t it 
automatically when the rim with the riv 
eted spok lifted to be turned round t 


secure another spoke \fter every alter 
nate spoke s thu riveted | n 1 
turned over and the operation hed 
The die has a cavity for receiving the col 
lar on the spoke, keeping it in good shape 
while the end is forced to fill taper 
hole. 

This method of nnecting the rim and 
spoke is, I think, the best that can be de 
vised The rim and poke thi mut to 
gether are shown by Fig. 2 as th ippear 
when ready to receive the hub 

In the operation of riveting tl poke 
into the rim, the workman tak: poke 


from the furnace with his left hand, hold 


ing the die in his right. Closing it over 


the spoke, he places the other end of tl 


spoke in the slot of the false hub, at the 
same time placing the die in position 
After releasing it. he adjusts the rim n 


position, so that the spoke will enter th 
hole, holding the spoke firmly in the slot 
of the false hub the left and 
operating the valve with his right. The 


The pi 


with hand 


valve and lever are not shown 


ton may be operated with steam or con 
was used 


B. W. T 


pressed ait In this case air 


Proposed National Standardizing 


Bureau. 

\ sub-committee of the Senate Commit 
tee on Commerce has been considering ar- 
guments in favor of the establishment of 
a testing bureau. Secretary of the Treas 
ury Gage prepared a memorandum for 
the of the committee, the following 
extract from which shows what it is pro- 
posed that the new bureau shall do. 

“Until recent years this work has been 
confined to problems concerned with the 
standards of length, mass, capacity, and 
but the increased order of 


use 


temperature ; 
accuracy demanded in scientific and com 
inercial measurements, and the exceeding 
ly rapid progress of pure and applied sci- 
the of such 
important 


have increased scope 
work until it includes 
branches of physical and chemical research, 
requiring for its successful performance 
a complete laboratory, fitted for under- 
taking the refined 
known to modern science. 

“The introduction of accurate scientific 
methods into manufacturing and commer- 
cial processes involves the use of a great 
variety of standards of far greater accura 
cy than formerly required. An accurate 
knowledge of the high temperature of a 
furnace or refinery, or the low tempera 
ture of a refrigerating process, is often 
essential to the economical working of the 
transac 


ence 
many 


most measurements 


process. Enormous commercial 
tions are daily based on the reading of 
electrical measuring apparatus, inaccura 
cies of which involve great injustice and 
financial losses; hence the National Bu- 
reau. should be in a position to test elec- 
trical standards of all kinds for commer- 
as the most refined scientific 


cial as well 


work.” 
Explosion of an Air Receiver. 
At the works of Charles L. Seabury & 
Morris Heights, this 
city, on December 27, the top of a com 
blown © off, 
what 





Co ao “ons vlidated. 


receiver was 


the 


pressed air 


either by pressure or by, 


probable, the — ignition 
of the 
The head, which was 


the receiver being 


Sees more 


and explosion air charged 
with vaporized oil. 
30 inches in diameter, 
vertical and 5 feet high, was blown with 
force against a floor above, when it 
glanced out through the side of the build- 
ing, which was of corrugated iron. One 
or two men were injured by flying mate 
rial, but none seriously. The young man 
who had recently been in charge of the 
had the 
night before on account of family troubles 


The 


events have not the slightest apparent con 


compressor committed suicide 


ind general discouragement two 


nection, but some of the daily papers were 
able to invent one, and a little sensation 
was made for a single edition. 





An Advertising Swindle. 
Editor American Machinist: 

We wish to call the attention of 

journal and the machinery trade to a very 


your 
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neat swindler who is going around work 
ing an advertising dodge in a very clever 
manner. This party himself “C 
Cook, collector, representing H. N. Bar- 
rett & Co., publishers, of New York and 
Chicago.”” One day last week, during the 
absence of our treasurer, this man Cook 
called at our office and presented a paper 
calling for the payment of $10 on demand 
for advertising in the ‘States’ Commer 
cial Register,” edition 1900 to 1901. This 
demand was signed in the regular form 


signs 


with our stamp and the name of our treas- 
urer. How this signature was reproduced 
we do not know, but they have evidently 
secured it from a other 
form. The signature was so bona fide in 
appearance that the cashier paid the col 
lector $10, and upon the return of our 
treasurer found that he had authorized 
no such payment to any such party. On 
calling up the hotels in our city, we found 
that this man Cook had registered at the 
American House, and left without notify- 
ing the hotel of his intentions, and owing 
them his board bill for the time he had 
put up at the house. We think an effort 
should be made to run down these people. 
as no doubt they have victimized many 
others in this way. We shall be pleased 
to hear from anyone who can give us the 
whereabouts of C. Cook. collector for H 
N. Barrett & Co. Very truly yours, 

THE CLEVELAND (OnH10) PuNcH & SHEAR 

Works CoMPANY. 


letter or some 





Questions and Answers. 


Vame and address of writer must accom 
pany every question. Questions must pertain 
to our specialties and be of general interest. 
We cannot undertake to answer by mail 

(1) E. S. R., Chattanooga, asks: How 
do you case-harden malleable iron? <A 
Malleable iron may be case-hardened by 
heating it red-hot, rubbing 
potassium over it, or by immersing it in 
melted cyanide, again heating and quench 
ing in water. 


cyanide of 


(2) “Information” asks: Can water at 
200 degrees Fahr. be sucked with a pump 
the hight of 10 feet? The condition which 
we have to contend with may be stated as 
The condensed water from the 
steam used to heat the shops is returned to 


the 


follows: 


a hot well, which is 10 feet below 
pump that feeds the boiler, and we wish 
to use this pump. We know that we can 
place a pump below the hot well and force 
the hot water into boiler, but we do not 
want to do this if it is not necessary. A.— 
A table in Kent gives the absolute pres 
sures of vapor of water at different tem 
peratures the hights to 
which it can be drawn (disregarding leak 
age). According to this, water at a tem 


perature of 201.9 degrees Fahr. gives off 


and theoretical 


vapor at absolute pressure of 12 pounds 
per square inch, and can be lifted by the 
suction of a pump 6.2 feet maximum. If 
you reduce the temperature of the water 
to 193 degrees, its theoretical hight of rise 
will be 10.9 feet. and if the pump is al- 
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Igo! 
ways kept very free of leakage, perhap- 
10 feet could be counted upon in practice 
As you approach boiling temperature (212 
degrees) the hight to which water can bx 
lifted by suction falls off very rapidly. 
(3). 5. Fk z In this article, 
“Effect of Piston-Opened Exhaust Ports,”’ 
issue No. 43, taking the last sentence 
how can then a single-cycle engine work, 


writes: 


as the inlet valve is practically cam-opened 
and the engine runs, well, at various speeds 
from 200 to 2,000 (at least mine does) ? 
There is no evidence of excessive dilution 
of mixture by burnt gases. | 
some of the bad points of the single cycle, 
yet I think they have been greatly exag 
gerated. Will you favor us with further 
articles on these points, and also on the 
sentence ? 


recognize 


point of issue in my second 
A.—The single-cycle gas engine—more 
commonly called the two-cycle—depends 
for its action on the fact that the fresh 
charge enters the cylinder under pressure, 
instead of being sucked in by the piston 
The exhaust port is uncovered by the pis 
ton when the latter has traversed from 
four-fifths to seven-eighths of its power 
stroke, and the inlet port is opened a little 
later, after most of the burnt gases have 
escaped. The piston, on its power stroke 
has compressed the fresh mixture in the 
crank case to from 5 to 12 or 15 pounds 
gage, and on the inlet port in the cylinde: 
being opened, a cylinderful of this mixture 
escapes into the cylinder by a suitable pas 
sage, blowing out what remains of the 
burnt gases. This is the theory of the 
thing, and no analogy whatever can be 
drawn between the valve timing of the 
four-cycle and the two-cycle engine. The 
practical limit of speed is sooner reached 
with the two-cycle than with the four 
cycle engine, owing to the shorter time 
given the exhaust to escape from and the 
fresh charge to enter the cylinder. As the 
speed increases, the fresh charge becomes 
smaller and smaller, till the engine is un 


able to do more than run it-elf 


Examination for Inspectors of Steel. 
\n examination held by the 
New York City Municipal Civil Service 
Commission, 1901, at 346 
shop i 


will be 


January 10, 
Broadway, to fill positions of 
spector of steel, and also mill inspector 
of steel, for the new rapid transit 


The subjects of the examination are: Fy» 


subw aN 


perience, handwriting, arithmetic, tec! 


nical knowledge For further informa 
tion apply to F. G. Ireland, Chief Exam 
iner. For applications, address Lee Phil 


lips, Secretary. 





Mr. Stanley H. Moore. of the Manu: 
Training High School, Kansas City, Mo 
catalogs of 
steam engines and accessories, also of ma 
chine tools and other shop equipment. He 
would like also catalogs of such testing 
instruments as dynanometers, tachom« 
ters, draft galvanom: 
ters, volt and ammeters. 


desires to receive gas ani 


indicators, gages, 
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Manufacture by the System of In- properly should be called rotary cutting, oLD METHOD 1R INTERCHANGEABLE WORK 
terchangeable Parts because it was (even to second and third Inasmuch the milling, profiling and 


recuts on parts) far cheaper and more ac- gang-drilling machines had not matertal 
BY E. G. PARKHURST. , : , , ; s 
1 ' ' — ° “+l curate than by the old style jig filing; as it ized when interchangeable work begat 
n this advanced age it goes without . as ; es : : ; , 
: Be 8 was found a well-adjusted mill would the only power appliances used were hand 


saying that every mechanic understands er - —— 
as * ? js P stand up to cut thousands of parts into a_ lathes, grindstone nd t whee 


the ,term interchangeable as applied to EE For exami rive the Id chisel at mmetr played 
i al ( Uit Ciilst¢ i i pict i 


CAadIIpPIC Lb RIV 














mechanism It signifies that the parts . 1 : 
; - . form of cuts—a double gang of interlocked important part | f \ t princip 
re constructed with such accuracy that 1 ' oe ites , - a ; 
: mills on one arbor, which mille mi ( ed, an I e medium of 
hey may be assembled together without nis r 10.000 Mauser gun ts int filer it 
: < ig ns : ’ thing ove 10, swiauser 2g « . Oa ( S g I l 
let or hindrance, and each individual part . : , ae ‘ic — 
gage (set Fig. 1). lave een suggested i em t the 
iv be substituted for another of its kind, apna vail re v} shone 1 lee 
7 P C requires Smail rea ning | \ ll 1 \ 1 ( » kee 
O put any part in the place of any 
1 pt me 3 a , , de tand why n ¢ ngca ) re S m < t n constat 
er. Phis is not an invention, but ratl ; : , ; ae +] ae : Dabs 
ressed The almighty dollar w he in mot ! mat I g e m 
in idea. Who originated the idea, when ; : re 
: : : igge entive, and 90 per ce! venefit ¢ ( 
and where first carried out, I will leave tor ‘ , , ; ee ; ; ; , , 
Apes lerived from 1 rdvance of art r at xamy pt iced 
thers more skilled in research possibly 11 ' - 2 . , 
mi makings eT n the 1 \f t ( ‘ 1 ( S¢ 
’ ; 1 } 1 1 . 
they would have to go ba to the time 
K = . in ae , ; te contractors in the shape of hart ’ Pw. 2 Phe y ‘ é 
¥f King Solomon and Tubal Cait A ial ar + f 
for they as a rule originated the em plate consist wo principal part 
It was claimed for many years that th hy ti | od tat : es " i 
dh whereby e machin l ( i ¢ a et ( a | 
plan originated in America. Such is not , —* enh) Sh, tee ' | 
° ves ‘ givel (Ss to speak) the Drains const pr Lit I i 1g Ot 
the fact. The late W. F. Durfee, in a pa , 1 cs ‘ ; , ' 
quently a small price was p nd re dri nd reamed 
er on the history of interchangeable con- , tense Ene ace ions f a 
‘ . endance r macnine cr] SF ( 1m ¢ 
truction, read before the American So- tk ones ; the id e ‘ adi Rat take oles }> 
e : 9 : ve nust admit 1e@ 10e€; I neot I inl ) Ch \ 
ety of Mechanical [ngineers in 1893 ‘ bilit ¢ , , — , 
: - interchangeability gut cK part htting the 1 re Nx¢ 1d aré 
tes evidence that cannot be controverted, 
ind which establishes the fact that gun 
ks were made in France on the inter 
changeable plan in the year 1784 or 1785 
he same paper states that gun locks were 
made by Eli Whitney at New Haven, 
Conn., about 1800 
Chere was another claimant, who is said 
to have been the originator of such a sys 
tem. I give this statement taken from the 
papers of one Col. Simeon North, ot 
Middletown, Conn., who had a contract 
from the United States Government for pe mm 
20,000 horse pistols \nd as the story 
runs, the Colonel, some time in the year ~ a 
1812, paid a visit to Washington, and took ‘eomemee 
with him, tied up in a pocket handkerchief a) ' 





a number of pistol locks, which were made j 
i ee 
up of interchangeable parts. At an inte - 


view had with the Honorable Secretary of 
War he presented his locks for examina [. DOUBLE GANG OF IN \CKED MILLS FOR MILLIN¢ — 9 
tion, whereupon the Secretary called in a 


ant r of ord . ) cers ) amuse : . . ‘ . 
™ nb : , rdnance officers, who amu ed first practiced I ‘trance a tcw years v¢ ng ¢ ug ich nea;ry through 


themselves for some hours by tting the ¢ , . ee ) 
- sPeatn 7 my yes fore it was adopted in the United States, C and B by placing the plate C on tl 


] . 5 | ’ r) Lin 1) . 
ocks together and taking them apart; and though it did not come to sta oe hs nins D and E and closing on B, thus lea‘ 
0 satisfactory was the, till then, by them, , ' i + 4] ot 
i ; cause early in the seventies the armorie ng C between and clamping the whole 
unheard-o an, that they recommende ° . . ' , ma” 
heard-of plan, tha ley recommended of the French Government were far be i vise, the edges of the plate © Ca 
the Calanel chonld have an increase sien ; : : : 
he Colonel should have an increased price hind those in England. and they, in many be filed down to the size and shape of 
n ene . racte ant x irk ac ] © 11ct ° A 1 1 
for such character of work, as it was Just respects, not nearly up with the United B with accuracy, though much depends o1 
wh; was quired t governm arms . } . f kill | 
on ee oy ; ae Geeta ore States in methods of manufacturing small the skill of the operator too, the num 
One dollar extra on each pistol was the , : ‘ a 
“ , : arms: therefore it is safe to assert the ber of really accurate parts produced n 


price fixed. The narrative adds that the lead established in 1861 and 1862 has ever one jig because of the wear. It may b 


Colonel did not receive any benefit from , 1 4] 
| ay ‘2 ena since been maintained, and in no other unnecs iry to add that such an operatior 
the $20,000, as he had not closed his con ; , . ’ e 4 
: = country has the art ol interchangeability is deat to ft n the hand I the ul 
tracts for material, and those who fur 4 i re a Hed 
reached such a gn state nearing per Killed 


nishe he same raised their ice, whicl ; ' <= | 
nished the same raised their price, which fection. Not only has this system been re The filing jigs | Chins _— 


amounted to about $1 on each pistol duced to practice on most kinds of mili made i ; general principle 
There is no evidence to prove that the 4.-. and sporting arms, but it also has though two or more were req om te 
interchanging system as practiced 1M gytended to manv larger kinds of machin me piece where there were no maste 
France ever went beyond the making of ery and to sucl a pate. te the art hol hich could be used for guid for 
gun-lock part neither is there any to bes n practiced that now about the only example, the tumbler which was the m 
show that in the United States it extended question to be considered will the de difficult part to prod 
to the complete arm, until about 1845 or mand for the article or machine to be NITED ES GOVERN NT ARM 
1846. From that period, we might say, produced warrant the required outlay for \bout 1859 the United States O ne 
until the present time, the system of inter pecial appliances and gages which must Depar t ha t t N n \ I 
change ib lity of gun parts ke pt about be had in order to pr duce the require d t Spring! d Ma perte ‘ 
ibreast of the art of milling, or what mor results t intet ge ed 
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to the complete arm known as the Spring- 


field rifle. There is no record to show 
that the complete shoulder gun had before 
this time been manufactured. On the 


breaking out of the great War of the Re- 
bellion, in 1861, the said 
irmory was from 100 to 200 guns per day, 
which was insufficient to supply the de- 
mand. Therefore government 
obliged to give contracts to outside parties. 
There were but few private companies so 
equipped as to handle such contracts, and 


the capacity of 


the was 


armories sprang up as by magic all ovet 
the New England States. The Colt Com- 
pany, at Hartford, was far in advance of 
any other in the world in machinery and 
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in for inspection, and found their work 
condemned; and it may be remarked they 
then found the differences be- 
tween theory and practice. 

PERSONAL RECOLLECTIONS. 

I will relate a happening which came 
under my own observation concerning the 
Springfield model and the gaging of the 
same. The screw thread in the barrel and 
on breech pin for the same were probably 
the worst parts to make interchange, be- 
cause the pin had to come to an exact posi- 
tion in the barrel; it must not go by or fall 
short; therefore any mechanic can readily 
understand the difficulty which existed. 
The threaded portion was less than 0.5 


some of 
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FIG. 2. FILING JIG FOR OLD-STYLE LOCK-PLATE OF GUN. 


appliances. It was driven to its utmost; 
and the government having such faith in 
Col. Colt, allowed him to model an arm 
about on the same lines as the Springfield 
rifle, 
ooking gun. 


though in some respects a_ better 
One hundred thousand were 
made in due time, which were accepted 
It was the only departure made by the 
Ordnance Department, which 
models for all the hundreds of thousands 
of arms which had to conform and inter 
change with the Springfield. No gages 


were furnished by the department, neither 


furnished 


could any be loaned to go outside the 


armory buildings. All who wished could 
go and prove their own by comparison. 
It was a sorry time for many who sup 
posed they were all right until they came 


inch in length and showed by ordinary 
measurement 16 threads per inch—and was 
Several their 
gages accordingly, by cutting taps on their 
best lathes, without any particular regard 
except to call it No. 16. One 
contract 100,000 rifles 


so. stated. parties made 


to pitce, 
party having a for 
had just come to that portion of making 


gages for screw threads, and learned in 


directly of the condemnation of 2,500 
breech pins made in a neighboring State 
They took pains to investigate for the 


why, and close examination showed the 
screw thread on the Springfield model to 
be not standard pitch; it 
threads per inch, as nearly as can be re- 
membered, .oo8 inch in the inch. The next 


over-ran I10 


question to solve was, how to reproduce 
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it exactly. An examination was made 
of eighteen engine lathes, and a piece, 
about 15 inches long, threaded in each. It 
found 
quired pitch was from the worst used-up 
The next pr 


was the nearest match to the re- 


lead-screw in the whole lot 
cedure was to pay a night visit to Spring- 


field, and make the acquaintance of the 
foreman of the department where the tools 
(taps) were made. After an interview 


under the promise of keeping dark, he (the 
inspector foreman) agreed to take the be- 
fore mentioned threaded piece and correct 
it for pitch and form in the lathe wher 
the government taps were cut. The gen 
tleman performed his part of the compact 
(which was sealed by a $10 note). In 
reality it was a small thing to do, though 
had it been known, his discharge would 
have followed, double quick, as very strin 
gent rules were in force, and no one could 
obtain anything like accommodation. It 
would have been a waste of time and 
breath to have applied to Washington, 
therefore clandestine plans had to be 
adopted. 

To show just how much the Ordnance 
people at Springfield accommodated those 
who had contracts for the government, I 
will relate another circumstance. A party 
who had a large contract for arms sent a 
representative to the Springfield Armory 
to learn about the machining of the breech 
pin, and the gentleman, after seeing the 
machines, tried to purchase one of the 
sizing tools. Those in authority would 
not sell him one, whereupon he returned 
to the machining room and helped himself 
to a broken one found lying on the bench. 
In some way he was spotted and arrested 
while at the dinner table of his hotel. It 
cost much good money to settle for that 
worthless tool 

To resume our subject, after the before- 
mentioned threaded piece was received, it 
was reduced at each end and socketed into 
pieces so as to be mounted as a lead-screw 
The 
next procedure was to cut threads on sev 
eral pieces of steel taken from different 
bars, and these to deter 
mine the amounts of shrinkage or elonga 


in a lathe in which taps could be cut. 


were hardened 
tion. The bar showing the least change 
was selected for the taps, and, after these 
were finished, gages were made, breeching 
machinery completed, ten barrels breeched 
and taken to the armory for inspection 
As good luck would have it, the barrels 
and breech pins coincided exactly with the 
government gages. The chief inspector 
(one North) expressed himself to the rep 
resentative of the company who presented 
the barrels (I give his exact language) 
“We congratulate 
party [and there were many] who have 
hit the threads exactly. 
He was never informed 
as to and The 
screw was loaned to four different com 


you as being the first 


How in the world 
did you do it?” 
said lead 


ways means 


panies who had contracts, to correct their 
gages and taps by. I give these facts sin 
ply to show how much trouble could have 
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been avoided had there 
screw thread 
WHY HE CHANGED HIs OPINION 
Early in 1862 a prominent New Englan 
manufacturer who had made a competenc: 





on fabric machinery took a contract ft 
the United States Government to mal 


100,000 Springfield rifles, the parts to 











terchange with the service art Phe re 
sult I give in his own language Said he CopHines : - I 
‘I have for years conducted a successful '% and th ee “ir ae : 
business in my own inventions on spe sli anes = ae d a 
machinery. [ wanted a little diversion an — departme ‘ tatior 
put up a plant for building locomotives ERCHAN \ vas f portion 
[ succeeded to my entire satisfaction an he system Of interchangeable gun parts the rem lemnity ee] paid il 
later knowing the demand for service arm vas introduced into Gierma SO tt \ f f increasing 
and thinking more diversion would do mx he close of the Franco-Prussian War perfecting and eap ng manut 
good, | took a contract for government was 1872 when the first Mau re ent agent 
rifles, and the result was [| found it the of 187 superseded the famous Prussian — the St rate. and the 
d——t most costly diversion [ ever tried. | needle gun nd they adopted t r result w ¢ Pratt & W ney Compat 
constructed some machinery, made four or as their national weapon Germ va t Hartto ( mtract f 
five parts of the gun, bought the remainder it that time far the rear ot both Eng ‘ pping err nation rmories. \ 
and turned in to the government 20,00 land and France 1 th machinery and Spandau. | turt and Danzig The en 
guns.” This was theory and practice « methods: the maior part of the labor w mist ( hich led up to the placin 
ia >. 
| 


. 








FIG, 4 I-POUNDER RAPID-FIRE HOTCH 








if related would fill an 


in history 


The terms of the contract were of th 
Ironc} ure. All machinery and appli- 
ances made by the contractors wert 
shippe lled d run thirty days to 
the satisfaction of the board of officer 
The c ( also had to deposit with 
the German ¢ nsul at New York a larg 
sum in greenbacks as a guarantee for tl 
fulfillment of the contract, and one 1¢ 
barred he 1 f the file f o 
The armories being under military rul 
Wi ne of the main things which helped 
score a cess, as the rank and fil f tl 
workmen did not take kindly he ne 
system and placed many obstacles in 
way \ccording to their reasoning it wi 
to give their own language king brea¢ 
nut of the mouths Military discip 
prevaticd ugh late piece | 
given he peratives found ( 
‘ould make e as much by attending 
the machi ind with less hand lab 
ind they ecame satistied and matters rat 
smooth) © the finish of the contract 
which extend er a period of sever 
years 

So pica G Ws the Pru in \\ ) 


partment h the machinery and appli 


ances, which had more than come up to 


their expectations, both in production an 


quality the system of gaging had 

tablished nterchangeable plan whicl 
had come 1 that they caused elal 
orate testimomials to be given—a_ betort 


lhe same are on 
Whitney ¢ 


unheard-of thine 
at the Pratt & 


file 


‘ompany’'s off 


and can be seen by anyone interested 11 
such? affairs hus was begun in Germany 
a new the manufactur of small 
irms. To-day is manufactured there neat 


metal 


in Am 


ly every machine of importance in 


and wood ci {ting ever brought out 


erica, and s« accurately are they copied 
that a second look would have to be taker 
by the American maker to determine 
whether not they had been turned 


his 


wn workshop 


An instance will show how close was 


he touch kept by the German Government 


with Americar there 


machinery. In 1873 
them six ma 


the Mause: 


irs later another plant 


were designed and made for 
for 
Abou 
Was being made 1 
Mauser model 


inspector was at that time 


~hines special cut on 


gun. tive 


country tor the 


the 


this 


Belgian ind German 


located in Hart 


ford. When the order for the machinery 
was received, for some unexplained rea 
on, n wings could be found Chis 


ict was brought to the attention of the 
inspecté vl idle would have tl 
blueprint f the said machine over in 
fifteen day rue ft promise, thi 
materialized at the app ed time Late 
t was learned that every machine or ap 
rhianee e€CE1VE vas taken apart and 
lrawings and prints made and kept on 
ile, whi ccounted for the dispatch in 
eceiving the ! nt ( yrints 
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GERMANY TAKES FIRST PLACE IN EUROPI! 


Germany now takes first place, both for 


machinery and appliances for the manu 
facture of military small arms Phere 


probably have been more turned out during 
the past four ye 


we rest of 


ars by them than in all 


Europe put to 


getner modeled n American lines, in 


arge part American inventions (see Lee’s 





agazine in front of trigger guard), all 
made by American machinery or on that 
which wa ied trom 
Our boys who have hear Cu Ma 
N na the zip the Mauser 
Lie Stifty to the tac hat tl (er 
an nade sh es which at 
Se non ind it be put down 
ttom ft Vv were a nade mn ( 
te ng ib] >) 1 1 tr I he 
nited St 
NTERCH ANGI LVERS 
Ss & We n an t 
Springt vas the fi in th 
held I lifficult feat. The 
; ( » no vas perfected 
187 vinie their plant was under 
e superintendence of Mr. Chas. A. King, 
wl] ( and now the managet 
f the Par Shot Gun Company, oft 
\lericl Com There is no place 1 
\merica or Europe where such precision 
ining is reached as at the Smith & 
Wesson establishment; neither is there 
e! hat has a m rigid system 
nspection, both tf vorkmanship and 
erla fo assure himself of the fact, 
! as only to disassemble and put to 
the ne of the pistols \ run through 
e workshop f such would be possible) 
how many special appliances 
vhich would gladden the eyes of any me 
inic interested in such manufacture 
NTERCHANGEABLE PARTS FOR RAPID-FIRI 
N 
The t ttempt iking rapid-fire 
gun parts interchangeable was in 1888, on 
2- and 6-pounders, Hotchkiss system. 
The Hotchkiss Ordnance Company, of 
iris and London, had, previous to this 
e, at their works at Saint Denis and 
| W Xx ed an ord for some half 
di f each caliber for the United States 
Javy Departmet ind o1 partial inter 
changeable plan; that 1s to say, the spare 
part firing mechanism) would fit the 
guns to which they had been numbered 
nly. ‘The before-mentioned ocmpany re 
ceived further large orders tor the several 
bers fre e United States Navy, 
which by the law had to nanufactured 
n the United Stat iving been 
enact th I! ordnance material must 


le in this country Che Hotch 


Ord: ce Comp finally Suc 
eeded idu y e PP & W mk 
Comin i Harti sssume tl ai 

| 1cte¢ 

( st) i ly To! t! p pos 
ind in | iking wn models 
rom wi stab ystem of 
giginig Na ) nt, during 
th é . heir 
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contracts ran, were represented from time 
to time by exceedingly scientific officers, 
had the Chief of 
Bureau aptness and 


who been selected by 


for their general 
for 
(if such could be) cach lot of guns 


energy in-pectors whose aim was to 


make 
better 
had thei 


made. In fact 


stake ; 


than those before 


« 
own money been at no 


more pains could have been taken to carry 
out every detail. The company who manu 


factured the were also alive as to 


gun 


having their pré as nearly perfect 


ductions 


as possible, and it may be said, to their 
credit, that not a single piece which was 
presented for inspection was ever con 

| cy ” 
demned: There were two guns “hung up 


(inspector’s term when matter was re- 


Chief of Bureau) for having 


rifling over the limit 


grooves in the 


to the amount of 
be needless to state t r being re 


0006 inch deep. It may 


} 
nat, atter 


ferred, they were accepted, and I trust the 


guns gave good account of themselves, as 


they were on vessels in the Dewey 


In order to show the pains taken, I wil 


relate a happening which is on record at 
‘7 he re 


guns ready for proof firing—test for firing 


the bureau were ten 6-pounder 


general working of the 
The 


was to transport 


mechanism and the 


gun, by firing six shots from eacl 
usual course of procedure 
the guns to the 
sembled 


Inspector, “we will 


und fully as 


proving gré 


his time said the Lieutenant 


test interchangeabilit 


in the field’ He ordered the ten guns 
stripped of all removable parts, which 


mixed together and 


ground, there 


were indiscriminately 
so taken to 


the proving 


e trial proce eded 


again mixed up, and as tl 


were assembled haphazard, taking the part 


which came first 


to hand. The trial was 


concluded without misshap or hitch of any 
the start to finish. 


nature trom 


PRACTICI OF INTER- 


CHANGEABILITY 


rHE THEORY AND 
The theory of interchangeability is in it- 
self a simple problem, though many times 


in practice an exceedingly difficult one to 


carry out It has been said (and well 
said), “Theory is what we do not know, 
and practice what we do know We 
would amend this by saying, Theory is 
what we do not know, and practice what 


we will surely find out when the doctoring 


of parts has to be resorted to, in order 


that manufactured parts may be assem 
bled, saving nothing of attendant vexation 
and entailed cost. Hundreds of thousands 
of dollars have been needlessly expended 
cost of 


issembling the manufactured parts to far 


by a false start, which caused the 


machining and material. 


exceed that of the 


IMPORTANCE OF A GOOD MODEI 
None but they who have “been through 
the mill” can understand the full signifi 
cance of the word model There are no 
five letters in the alphabet which can be 


f1 imed into word which c 


a deeper meaning to a 


fe sses such an un 
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foundation of the whole system, therefore 


let the beginner see that he has one whos« 
every particular 


“nears” (shop 


parts can be relied on in 


and remember that term) 


do 


inaccuracies, 


not count except to doubly 


increas¢ 


which are sure to be made 
manifest; usually the discovery coming 


too late to be easily remedied, when there- 


fore the responsible person does not feel 


exceedingly happy 
FALSE GAGING 


- ; 
taise gaging, 


A system of 
model part acceptable nk Suc thing 





a perfect one) is ofttimes the prime « ‘ 
of failure. There is only one true method 
and that I liken to ta g the center of 
circle for a starting p vl 1 reference 
point is never to be removed until all de 
tailed operations have been completed and 
verified. 

There are few systems either of ma 


chinery or other mechanism 


be made interchangeabl those 


cannot be are so, for the reason 


two parts can be made exactly alike and 
there can be no ‘“‘come and go’’—in othe 
words, the parts must be so made as t 


admit of one being slightly larger 


er, as the case might be. The major por 


or ~h by 


of the svstems admit } 
gaging, and 


tions 


suc 
having an established limit of 
the gages so made, a part in 
must 


n; 
are obtained. I cite for example the meas 


may £0 


not go satisfactory result 


} 


of a flat 
form of gage (Fig. 5) constructed in su 


urements 


- 


piece and 21 


a manner that it can be easily repair 
no adjustment required 


The gage is made up of three princi 


parts 4, B and (, A being secured to C by 
two screws which pass easily through B 
and are threaded into C. Ther é 
lowel pins, as shown, which p throug] 
ll the parts f ( e of ring 
p ion ) 
lel, of the quire S 

require on ( pp 
H+ W he vag ¢ 

ute p) t ! a | | re 
ind when agait ’ ed gage 


stored to the origi 
measurement cai had \ 
an be untempe1 
danger from being 


ise SO et 
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re iner, I ( \ a 
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the known erfer re 
eve “Cait ls 
ughness ot 1 g 
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The Making of a Real Square. 


BY THEODORE H. MILLER 
The method followed in the works ot Ldw 
Loewe & Co., of Berlin, for correcting and 
perfecting squares, described in issue N 
36, of last vear, is interesting, and remind 
me that there are classe H Vi ! 


commercial 
the tool 


not nearly good enough; though 


which the square that can be 


pure hased in store or 
makers i 


of course this is not saying that the com 














mercial article is not good enough for the 
vast majority of work and also a very 
j 
Te a 
d 
| | 
| 
| Id 
l |b a 
mae = 
Ame un M inist 
FIG. 1. THE FAMILIAK SQUARI 
good value for the prices asked tor 1t—as 
good, indeed, as could reasonably be ex 
pected. We all know that all our tools 
and machinery lack more or less of be 


ing absolute perfection, and it is a part of 


the business to know when a thing ts goo¢ 
enough for the purpose it is designed for; 
or as good as people will be induced to pay 
us for making it 

equal, it is 


Other thing 
ally true that the 


perhaps gene 


harder the materials we 


work with the more readily errors in out 


work manifest themselves The carpet 
ter’s square does not need to be nearly 
hat of machinist, 


accurate as t the 


because if the end of a board is not cut oft 
precisely square, the relatively soft ma 
vield 


fo ced to place 


sufficiently when it 1 


to 


terial will 


make the joint good 


enough, and something like the same rela- 


tive difference between the harder and thi 
materials is | 


oftet seen when we compar 
unhardened metals with hardened and 
ground or lapped steel. For such worl 
the store square, even of the very best 


make, is 


and it 


ometimes not nearly fine enough 


may be useful if I describe t 


methods that have been followed in mak 
ing 
and 
work which ts so nearly 


that are much more refined 


square 
which, in to produc: 
to make 
it impossible to detect error in it by thi 
st refined test applied 


The best n 


as shown in Fig. 1, 


anufactured 


square is made 


and consists of a st 


a. which is made of three hardened pi 
the central portion / (corresponding 
thickness to the blade) and the two out 
side pieces dd. These three pieces are hard 
ened and fir hed true all ( weat 
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ft-soldered together and finally riveted 


with two or more rivets clear through 





To better resist d usage and pre 
vent breakage, tl jade is hardened only 
yn its edges, as show the dotted lines 
Che blade is fastened into the stock by 
weating or soit-soldering, and by mod 
erately heating it may easily be removed 

d reset in case of w r accident 

In use, and where the irk not too 
irge, such a square is put upon the work 


ind held up to a ong light for inspec 
t10on 


especially with 
of 
for contact 


the 


» apply narre 


nd of the 


IW strips 


rat each blade 


strips being manipulated by 


and when they are both pinched or 


held alike one can be pretty sure the work 


very nearly like the square. The paper 


strips in connection with the micrometer 
calipers, 
inspection, in that they 
the 
how much; which 1s really what we want 

In the Machinist” 
for January 16, illustrated a 
Bates, 
on a projection 
of levers 


the truth 


have one advantage over the eye 
tell 


nearly 


not only us 


vhen work is out, but very 
“American 
1896, was 

by Mr. G. A 
which the blade is pivoted 


f the stock, 


to kn¢ WwW. 


square invented In 


and, by a system 


! 


and a scale, made to indicate 


yr untruth of whatever it is applied to, 


and which way and how much it may be 


ut. Just why this square has not come 


into use would be hard to say; though it 


like a great many other 


1 1 
is probable that 


things mechanical, it was born too soon 





For very fine work, such as gages, in 
trument ind some kind rf ols, no 
squa \ i flat Qo lade will answer 

/ b 
Po 
y, 
‘ ’ 

;. 2. ENLARGED SECTION OF KNIFE-EDGE 

SQUARE BLADE 
tor t son that th 
nti he en ft \ 1 lge f the 
lade i d w ut the 
ae oe . ss a 
d I paper-strip met! vould t 
l-wer, b use thie er never 

t ! roug give the re 

uracy. And besides worl 
| ict vould be to to 

id vay W ire lled 

‘ 9 ; | ae me 
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reason—probably because of their nece- 
high cost 
not listed in any maker's catalog 


sarily this class of square 1; 


The few 
that are in use have mostly been made by 
the workmen using them 


A hardened steel square of a size usually 


below the 3-inch, such as was described 
ibove, is sometimes used as a starter. The 


is heated and taken out of the stock 
and this latter is then refinished on its tw 
edges thes 
flat parallel t 


*h ther 


blade 


by grinding and lapping until 


ire and as near perfectly 
as it is possible to get them, by 
the use of the micrometer caliper or other 
The blade ‘s now taken 


gaging device 


ging 
in hand and its inside and sometimes its 
outside edge also beveled off, as shown at 
(enlarged). 

sharp edge is slightly rounded, like 
so it will stand 
put in place 
to have the 
and all the 
They are set by 


a, Fig. 2 

The 
a knife edge straight edge, 
wear a little better. It is now 
in the stock, care being taken 
contact surface nicely tinned 
surplus solder removed. 
trying preferably hardened. 


and which is as near square as it is pos 


on a block 


sible to make it, and temporarily held by 
a clamp on the sides of the stock and over 
the blade It i heated to melt the 
solder and blade account 
» melt the solder 
and the disturbing influence of contraction 
and expansion, it will be found rather diffi 


then 


secure the On 


of the heating necessary 


cult to get the blade set even approxi 
mately right, and sometimes as many as 
four or five trials are necessary \fter 


this is resorted to in order 


to get it to the required degree of accuracy 


hand lapping 


This difficulty in setting the blade has 
led to several designs in which the blade 
s held by pins, screws or keys, doing 


th the necessity for heat 


ng. One of this variety, which has given 


way entirely wil 


itil tista is shown at Fig. 3 

“very piece in this tool is hardened, 
en the screws and pins, as it is found 
that by so doing they “stay put” for a 
mger time 

The stock a, in Fig. 3. 1s made of a 
ingle piece The slot which holds the 
lade ends round hole d, which serves 
the doublk urpose of preventing fire 
racl during hardening, and makes a 


learance that is useful while 1 ing 
aran tl S useful while lapping out 


the ot: which must be done so that it 
closely and without shake fits the blade 
which has previously been finished. The 


tock and blade are pivoted together and 


free to turn on pin ¢, which need not be 


fitted with any great 
In the 
them the 


accuracy. 
and 


stock are the two «crew 


17 
I 


i1noOVvé two ik se a4 


rod pins g 
11] shown by dotted lines 


It will be seen that, with this construc 
tion, the blade may be quickly and accur 
itely set and held firmly, and that when 

ae 
blade becomes worn, it 


the fine edge of the 
i l 


1 very small b to remove and reset 
it that is if we 11 : & ] which i 
square to set { 

Si } hl oc prepare 1 in the follow 
hae naan Vt dnablt tn ol tenclaciiiin 
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tool steel hardened through or machinery 


steel case-hardened, and of a form shown 
at Fig. 4, the sides or edges being slightly 
longer 

From one side the center is milled 


than the square blade 

out, 

make it lighter and more con 
handle. After 
should be immediately drawn, slightly, to 
take out the hot 

sand or oil and as slowly as possible 


erely to 


venient to hardening, it 


strains—preferably in 


It is then ground on a surface grinding 


Cc x 





oc 


Fit 3 AN 


nicchine on its flat side and four edges, 


and all these are made as near square to 
each other as it is possible to get them by 
Then, 


should be laid away ; 


unless the job is urgent 
the 


erinding 


the block longer 


the better, but least a week, to allow it 


to settle before beginning to finish by lap 
ping. 

It will 
work of 


truc 


f course be understo« 
this character the lap must be 
what 


very ind flat to be of any use 


\ good lap for this purpose, and for 


general t and gage work, s prepared as 
follows: It should be about 15x24 inches 


with the face cast downward 
thick 


inch 


ribs on the Brown & Sharpe surface plates 
ind bearing its weight on three points t 

oid springing 

To be able to get a flat plate and do 
anything like fine work, it is necessary 
have three of these —p K 

[hey should be planed st ha id 
the four edges and top, w h should 
Iso have grooves planed t inning 
engthwise only bout to 5-16 inch 
part, and of a shape that would be made 
bi 60-degre d t h the point 


slightly rounded. 
These grooves should be about 


wide at the top and planed in at one cut 
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so that they may be slightly rough on the 


edges, and so hold the emery better. 


After planing put one of them face 


up 
can be got at 


1 
tur 


rn another 


1 1 
on a bench or 


box, where it 
pp 
plate on this one, faces together, and 


id No. 


with two good strong laborers to 


from two site sides; 


with 


benzine a1 100 emery between, and 


operat 


proceed to grind or lap them together, 


keeping the surfaces wet with benzine 
When they begin to bear all over, lay one 














IMPROVED 


FORM | OU AI 





le and take a 
the first plate nd lap together the secon 


and third, and proceed in this mannet 


all are finished Chi of course n the 
1 principle tl no three f t 
tit each other, unle ill are true plan 
It is not at necessary to use red le 
r blue as rking to indicate when the 
eurfaces f eal \ re 
i€ with ber I 1d waste ind ind 
ng off some 10 15 feet with the plate 11 
horizontal p n between the eve at 
a window, it will be very easv t ec W ‘ 
the bearing is, as of course there w ( 
S spots su there are when tw 
plate re being iped togethe ry 


ik 


ill appear to be highly 


pol 


hed, while parts h do not bear will 
appeat dead and like g nd gla Tl! 
finishing is done with the finest 
emery, and ve little of 

When new thev w \ ind sj 
out of shape, and ir hol 1 
them, when the re o1 ( t throug! 
the lapping proce witl h other 

‘or pr id ng ¢ d I I 
und charging the plates wher 

el ive i 9 
vhic out 5x7 1 1 

0) he t yne end are | 

iaped ha ( The f W is plane 
1S se ‘ y ¢ 
W nd al planed botl 





ways t [ul jual ihese grooves 
form air passages and prevent sticking 
and hard work. To charge, apply emery 


to the lap by shaking it in from a box with 
small 


pepper-box, and wet down 


holes punched in the cover, like a 


benzine 


with 
With 


from a common can; then rub the 
harging block over tl urface from side 
t nd gradua vorking from end 
t end cover \\ irtace This 
lock frequ { ust clean and 


sharpen the surface of the lap, when it is 
ubbed over simply with benzine For 
finishing such work as we now have in 
rubbed over 
ind the lap 1s 
thet trom 


wiped dry wiping 


end to end only, and with the gro 
| be caught 


or if 


ves, as 


in this way much less lint wi 


than if we try to wipe across them, 
the grooves are planed both ways. 
It is 


work on 


small 
a little 
other clean, so 


often convenient doing 


a lap of this size, to have 


emery on one end and the 
that both roughing and finishing may be 


done without waste of time 


Care should of course be exercised to 
distribute the wear as evenly as possible 
On pping the parts of a 
} 


square, benzit nd flour of 


the start, it 
emery oO! 
carborundum are used till the wheel marks 


hile the finishing 


dry 


ire out of the irtaces, W 


is done with the lap wiped perfectly 


nd clean, the emery bedded into the cast 
iron lap being sufficient to cut and polish 


We will now assume that the 


Fig. 3 


square 


has been finished and the blade and 








tock set as near] uare as possible by 
| 
| 
} k \ 2 L\RE 
ther meat Leo fe t Fig. 5, which 
ve Ww ! \ lap the 
ide a perf at and use it a starter 
By lapping w fit the angle b to th 
quart | testing done by carefull 
iping tl qua urtace wit 
he bare hand or | f char aj 
r thre re and holding up to th 
g lig When they fit 


9 | t out the light 
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the whole length of the blade, we proceed 

in like manner to angle c then to d. 
Now get around 

come to apply the square to angle e, we 


when we clear and 
may find, as in the sketch (which is great- 
ly exaggerated for illustration), that there 


is a considerable space f between the outer 


a) 


FIG. 5. ILLUSTRATING THE PRINCIPLE OI 


SQUARE TESTING 


end of the blade and the block, and this 
shows that the “square” is just one-fourth 
of this opening over 90 degrees, or, in 
other words, that the ‘ 
multiplied by 4, as shown by this opening, 
Should 
the opening appear at the other end of the 
blade, it would merely mean that the 
angles were less than go degrees. In either 
case we reset the blade by one-fourth of 
can 


‘square’s” error is 


m the last or final angle tried. 


the opening shown, as near as we 
estimate and proceed to fit the angles to 
the square, as before, and repeat this pro- 
cess as many times as may be necessary 
to shut out the light on all four corners or 
angles. 

By having the surfaces clean and 
and carefully applying the edge of th 
and 


dry 


stock with the blade a little ways off, 
working it gently to get the air out, we 
get a good, firm contact, and thus by very 
gently working it down till the blade 
barely touches, we can do a very accurate 
job; for it seems to be pretty well known 
that under these conditions light 
seen through a space which is only one- 
forty-thousandth part of an 
This will probably be as close to square as 


may be 


inch wide. 
we care to go; but there is another method 
that admit of still 
refinement, and is as follows: 


of testing seems to 
greater 
After wiping the block as clean as 
sible with the bare hand, there will 
remain on the film of 
moisture. By gently moving to exclude 


pos 
still 
surfaces a thin 
the air, as before, get the block and square 
tock in close contact, and now bring the 
blade to bear, and when it does, move it 
sideways, back and forth, by the stock, 
about 1-32 inch, when upon removal, and 
in a good light, it will be seen to have left 
a slight but distinct mark in the moisture 
upon the surface of the block 
mark extends the full length of the blade, 


Unless this 


it shows that while it may have been close 
enough to shut did not 
actually touch all over, and by careful 


out the light, it 


work it may be made to do so. The color 


of this mark should also be noted, as it 
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varies with the pressure between the edge 
and flat surface and is another guide to 
refinement. It should be uniform in ap 
pearance from end to end. 

Ihe outside or back edge of the square 
is left until the block is completed, when 
it is tested by standing both block and 
square on a true, flat surface and proceed- 
ing as before, except that the edge is now 
lapped with a small hand lap to bring it 
true instead of by moving the screws, as 
before; and of the block is not 
lapped, because it has been previously made 


course 


square. 

It is 
edges of the blade, to tilt or roll it at an 
angle both ways over its slightly rounded 
edge, making it bear as shown by the 
dotted lines cb, Fig. 2. Were this 
done, the square might be anything but 
true if it were turned ever so slightly at 
an angle to the work. It is this rolling 
over and making the edge touch its full 


necessary, while finishing both 


not 


b c 
‘ a 
d 
American Ma 
FIG. ¢ \NOTHER METHOD OF SQUARE TEST 
ING 
length in any position that takes the most 


time and patience. 

A tool of this kind is best made at odd 
times and worked in between other jobs, 
as it will not do to hurry it in the least, 
ind neither the block nor the square can 
the hand time 
without being warped or expanded out of 
shape by the heat of the hand. If these 
operations be extended several 
months or a year, at the end of that time 


be held in any length of 


over 


the steel will become so settled as to stay 
in shape fairly well. For some time after 
the block is started it will be noticed that 
the corners fall away and the flat surfaces 
persi-tently get high in the center. 

A quicker but somewhat less accurate 
way of testing a square is shown at Fig. 6 
The piece a being made parallel on its two 
sides, the angle b is fitted, by scraping or 
lapping, to the square. 
now applied to angle c, the error, if any, 
will be multiplied by 2, instead of by 4 as 
in the other method. This last method has 
the further disadvantage of depending en- 
tirely on the parallelism of the two sides 
of the test block. 


If the square be 


January 3, 1901. 


One rule in squaring work should be: 
Hold the stock against the shortest side 
of the work, if there be one, whether that 
side is to be changed or corrected or not. 
In this way the angle of error, if there be 
one, between the work and the blade, is 
extended and much more readily seen than 
if applied to a short surface, such as the 
end of a bar. 

It will perhaps seem to some good work- 
men that the square and block above de 
scribed are carried to an unnecessary de 
gree of refinement and that they are not 
nearly so useful for actual work as they 








are interesting in showing what refine- 
ments may be attained. 
l 1 ! 1 
a 
b 
— 4 ~4 
im an Ma 
FIG. 7. A GAGE TO BE SQUARED 
To illustrate its use, we will conside1 


the making of a snap gage of the style, 
Fig. 7, composed of a core a having its 
aws /) secured by screws to its two edges 
It will of course be understood that the 
two edges of the core a must be parallel to 
each other, and with the aid of such a 
square as described, it may be very quickly 
tested by squaring from one flat side 
which is previously finished for con 
venience in grinding. Again, for making 
the test piece or end measure, Fig. 8, 


which is sometimes used in connection 
with Fig. 7, the two end surfaces must be 
parallel to each other, and that is most 
quickly tested by having two sides, as ab, 
finished, though not necessarily square to 


each other, and squaring from these sides 








FIG. 8. END MEASURE PIECI 


both ways over Chese illustra 
tions will 
which such a tool m 


serve to indicate many uses to 


ay be put, and where 
the time required for testing would be only 
a small fraction of what would be required 
for a 


test by measurement 


Che 
time c 


paper 
plant in that city, says that the 


daily newspaper 


t 
Rochester (N. Y 


in describing the starting of 


nnected with a 
inew 
power of 
which 
hi 


the new engine is 500 kilometers, 


probably means about the same to 


that kilowatts would 
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A Special Punch Press. seen, it was impossible to devise a practi- holes int -— palais. i 


BY JOSEPH V. WouDWo al means for p ng ¢ 1 the < isa d ¢ € de vere 
The press was for punching tw Ow Inary power press un fi fini-! \ eng 
of holes in tin ferrules of the shape show: press shown was designed and constructed ther 
at 2, Fig 3 These ferrule re wus \t first, a circular casting Figs their end 
as frames and stiffeners for bicycle hand] ld 3, Wit nud ul und the plat g 1 tig 


tips, and after being punched they wer 


set into a mold and a composit ecess W so counterbored centra en ré r o he Wy 
sembling rubber run around the ind cating the die / The « g 1 w e W ' pwart \ ; 
into the holes here vere to be tw turned and fin ed ol he 1 ind nt } - , 
rows of holes, fifteen in number, spaced was then reversed a vas b ‘ ‘ \ | 
equally around the outside, five in tl , and threaded tor the cent is t 
row and ten in the botton \s le hu \ ed oft, whe Ss re r ¢ ex t f T 

) he miller \ eel n | g there I the ( | ' ; ‘ 


—— E tive rams, or slides, equally spaced ar dri | nt ‘ ther ur 

| Ef rh, 2S. : radial, and equipped with three punch drilled and 1 ne-fift 
— (, 4 

a 


f i the Ca ting and with a good, wide shou A dril the ( tt I va 11SeK ind 
| | ] hul } ] ‘ ‘ 6 Manal my 
/\ ( der tor the hub to rest against, was made eacl e drill 9 dep hye 





























— t 1 tape hank fitting the dividing table thre ¢ next i 

ead it was ‘ set up on t] table } ‘ Fig \ ‘ | \ 

ng the spit dl vy using the exte 1 ere et Ie eT m 

t Phe ible w raised and ved apart, « e listance from the 

intil the work A was perfectly true and ente! the c The table w 
é il with the spindle | was done ( g 2 inch and _ the 
y using ent ( Cl n the cl uc and t tor five the 
truing the nt hole the worl y it holes drille i I at d 

\n end I ¢ required wa St t ‘ 9g rrived at 
ull t ne ndexing for fi The table w ! d t! é 

t ng he cent f I ( le 

shit 9 the dep vr ' yere t 1 \\ VCT the 

g lide I i ne sure | 1) il 

‘ t ‘ rre ¢ mn tl 
nug re rt Ss 1¢] } 1 j : 
e« t )-32 incl e di ft pp 
I The plate C we ( we Phe 
| d eC we d } 
i tene é eacl " ed al 
, 

FIG HOW! NG I o TV bot . ( i yng 
I ! I hown at 
rig I em all the 

im | \ 9-32 In 
eamed oh f the 
ide wna ; the slide vere 

Cc / : finishe t t the mstru 


FN 
\  ¢ ‘ ‘ nch ‘ 
L 
honlder » - Siaeee tactical ick 9 
( t ici 


} - | 
I rf } educed 1 
; 1? O f 
4 
1 ‘ 
( t i 
| 4 
UO , / ‘ 
/ 
y, 
; ' 
_- { pv‘ 
—' | ’ 
2 \ 
} 
A ' | 
é 
y wit 
A 
I r 
- 
- - 
wa 
- _ SS a ‘ . ' 
| ro + 
rad F 
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PIG 3 SHOWING DETAILS 


H 
\ 
a 
/ 
7 
Fig. 4 
wa 
/ 
i, 











> 


nch long, were cut off and inserted in 














AUTOMATIC HACKSAW MACHINE 


steel pins X, 3-16 inch diameter and 15 


inches long. to be driven in to a shoulder 


pins V, 3-32 inch diameter and 15-1I¢ 
the 


les drilled in the hub of 4. The colla 


with the pins Y, was then slipped Ol 


to the stud /), resting on the shoulder a 
shown Che stud was then screwed light 


into 1, the pins V resting on the uppe 


The lower lever voke, a casting of tl 
hape shown in Fig. 6, was bored out t 


the stud 1), as shown at the bottom « 


3, and finished 13g inches long. I: 


1 1 


then set up in the miller and five slot 


vere milled, as shown in Fig. 5 \ 9-3- 


le was drilled through the sides « 


h slot, 11-16 inches from the center 
: 


he castings shown in Fig. 4 were lai 
for the slide levers. They were fir 

planed on both sides to 3¢ inch thicl 
J, 9-32 inch wide and 1% inch long 


let into the end of each, the distance 


between centers being 3 inches A 5-1 
inch hole / was drilled and reamed in the 
- 


center of the hub, 2 inches from the cen 


of the upper slot The slides being 
shed, the main voke K, Fig. 1, wa 
made of a casting similar in shape (onl; 
ger) to } This was bored to fit the 
tud /) snugly, and six clearance hole 
1 He 1 tor the p ne \ of the stripper 
ass throug Five ich slots, I 3-1¢ 
es ng vere Lii¢ 1 for the slides H 
O 1 | ( vere di ed thr ugh es 
S itch the holes in d the leve 
vere d ind | ¢ l » fit t ght 
+] : , ee ae ae 
es an | id freely in the 
: Phe parts v , 5 






































lanuary 2, I9OI 


as shown in Fig. 1, 


levers H fitting int 
lower ends into the 
he center w he 


voke A 


the stud D by a 


as 
which was 
was worked out to 
Y and the hole drill 
both for the 


and 


them 
serted 
Ades were back at 


tene 
voke P would just 
ther parts of th: 


planation; a castit 


each end, being finished and bo 


sh; 
n eccentric in thi 
X a movement of 1 
Che press being c 
10 tackle was the ¢ 


nit the driving 


Sit 

| WU QU 
i 

Richaeapehed 


in &, Figs. 2 and 


ked and bored t 


placed betwee: nte1 


end to 
( to 1 fit 
rul ind a t 
ttom of 4 
l on the 
ividing hea 
e spindle, and gag 
top c ¢ 
t 
ered, an ! 
mal 
, 
mee doer ar * 
t 1ci¢ 
lle ug le 
, , 
( 
I 1 =-16 
cent ] 
peated 


inch long, then turned and 


the upper ends of the 


and the 


o the slides B 
movable yoke Y, while 
ld I 


was fastened sect 


permanently in the 
rely 
screw \ yoke / 


hu 


re 


set 


fit the 


f the yoke 
amed through 


ed and 


pin AJ, whic 


d, so that when the 
the farthest point, the 
clear the stud D. The 


press require 


with 


1g 


ift. which turned with 


giving 


center, the yoke 
3-32 inch 


the next thing 


omplete, 


lie, 


which was a com 
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die was removed, and the holes were given 
clearance in the back, by inserting a small 


taper reamer from the inside of the die 


holding the end projecting through in the 
1 


chuck in the small drill press, and holding 
down the « e re er revolved 
intil a marl e reamer indicated that 
the holes were the t size. The punche 





for the s vi é irdened 
and ground to the right length and driven 
nto t place ; WI OOO, in 
Fig. 5 1 hie € was placed over the 
stud D esting in the recess at the bot 


entered the 


punches 
was tightened, holding the 
the 
was located on the bot 


The die 


The 


1, 
Cit 


screw Il’ 


in position, when position of 


stripper pins V | 
shown in Fig. 3 was 


tom, as 


then removed and half-round grooves were 


ui una 





YAN 
\} 
— _ - 
,— “ Weis 








ind pe i nown 
3. At first piece 

I iled t ( Wa 
o 5 incl It was then 
i 1 Tac 1 n ¢ ch 


f 
wn in Fig W 
\ 
d for ght f he 
s.wh mrs 
; e 
) was ther 
; 
tar \ na 
7 - 
d ward 5-32 
’ + } ] 
I < erec nad 
> 1 h 1 ‘ + 
i os ; 
A 1 a \ > 
, 
| fel 
' 
\ ‘ 
se ( 





y 
- Shia 
A 
y 
A md 
1 tt t ) 
( t pe 
} ni ' ' ry] } ’ 
pit G er lace 
erf f r € Phe 
dit \ ( 
traw nd ( g ( c 
4 1 
* the h | 
, 
ready for 
B 1 rting r ‘ Y een 
+ W é é t ? 
( t f S 
, 
ened top of the r I ha 
, 
¢ \ r t the oper 
t va T tened t a 
1S d I er ly t 
\\ ‘ 
¢ \\ p g 


t } no 
t \ y 
t () 
r 
I 
noe 
’ \ 


11¢ r ess W very 
Tast nd the gy i< work by the 
punching w g whe 
the Pp , ( I 
the dic 


An Automatic Hacksaw M 


achine. 


} 


Phe lalt-totr rig \ 1 hacksaw 

. , 

tting it \\ een made 

col te t W cut 
from a bar t e piece alte A 
1 } } ; ) 

other of predetermined eth w ny 

1 7 my 

OOoOKING rit | ( +S it tT 

ills ype W ] 1 \ e < ce ( 


completeness to wl 
in the present machine we are indebted 
British designers 

The operation of the machine may be 


gathered trom ie 


72 


2 in 


CONNCE 


belt runs on a 


the crank shaft.and a chain from a sprock 
et pinion on haft runs to a large 
sprocket wheel on a cam shaft below fror 
which all th itomatic movements art 
derived. Supt g the saw to be in oper 

ion, cutting off ece 1 bar in the 
usual way, when the cut mpleted the 
Saw and \ é f course drop \ 


cngaLk¢ vi¢ pre ne 
f rw ird nt Ca h by tl 
( h and 
1 in n i —P 
tation which the cam then makes produc: 
ess | e re ed atic 


\ I 
1 ed ‘ ( 
rea t 
‘ V1 ] 
wey . 
ette ( 
rip the 
ri 
When he 
1 | est T yiler 
mie al Ve 
1 I repet or 
I Che 
é hine 1 
ed t In case the saw 
inst t ) 
( ) h cutt r op 


( leted \r 
i Is playec 
n \ t W nh ap 
t \ Thi 

4 I v ad 

y teg wit iv 

ga reac 
ted to t gh 

te 
WI I he 
y the 

ferred fron 
ne | d back again 
i ne ve 
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three threads or notches of the screw 


for each movement, the result being that 
an increased pressure is applied to the 


its teeth become dull. The machine 


saw a 
may be adjusted to make single cuts with- 
out repetition. The designer and builder 


f the machine, which is patented in the 
Herbert, 


United States, is 


Mancheste1 


Edward G 
England. 


A Device for Multiple-Spindle 
Drilling. 

BY D. E. 

The casting to be drilled, shown in Fig. 

is one of various sizes and styles used 





M’CARTHY. 


mn electrical apparatus. The fixture here 


Ulustrated was designed for drilling the 


double row of inch holes, four of which 


are to be counterbored 23-64 inch 


AMERICAN MACHINIST 


Fig. 3 shows a casting in place ready for 
drilling. The lower angle-iron is clamped 
firmly to the drill table, and the drill spin 
dles are set for the bushings above. Four 
castings are placed on the sliding holder B, 
with a rod slipped through the casting 
hubs at Br. The plan, Fig. 2, 
fixture set, without the castings, in position 


shows the 
for drilling holes a and b, Fig. 1, the slide 
After drill- 
the 


resting against stops / and G 
ing the 
inside angle-iron, stopping against pin D, 
and drills the holes c and d, finishing the 


eight holes operator slides 


row of sixteen holes. The next move, to 


stop-pin /, gives the location for holes e 
and f in the next row, then back to stop F 
the location for completing the two rows 


of thirty-two holes. 




















interoore. 


I % Drill and G 


diam The swing-stop G is now to be turned 
f ‘ f 
1 
f 
t 
I vy , 





THE PIECE 


eter 
as shown in 


Che jig is built up of three castings, 
the end Fig. 3. 
Che outside angle-piece A has the bushing 


elevation, 


The inside angle-iron B 
the 


plate attached. 


acts as a holder for castings to be 


drilled. The cast-iron slide plate, shown 
in detail and smaller in Fig. 4, connects A 
with 54, allowing free movement to four 


stopping points Che drilling is done on 


a sixtecn-spindle machine. Four castings 


are drilled at each setting, which means 


that thirty-two holes are drilled, and six- 
teen of them are counterbored. The spin- 
dies of the machine could not be adjusted 
close enough to e to allow drill 
ing 


operation ; 


the eight casting at one 
order to work all 


the spindles, the fixture was arranged to 


drill 
time, using eight drills placed in a straight 


two holes in four castings at one 


lin 


rO BE DRILLED 


HALF SIZ 


to the left, when the slide can be moved 


out to the row of eight counterbores, 
which are set in relation to the drills, as 
the distance is from G to g. During the 


operation of counterboring, the drills pass 
down into the bushings, causing no trouble 


The manipulation of the device is much 


quicker than the time required to de 
scribe it. 
The feed on the drilling machine is ad 


justed to release automatically as the drills 
reach the depth required, the operator hav- 


ing but to press a lever at the right of the 


machine to lower the table, at the same 
time using his left hand to slide the fix- 
ture to the several stops and holding it 
until the drills start to cut The drills 
may remain in the bushings all the time, 


the chips escaping thr 
the fixture below each 
at h, l I, etc. \ 


ugh slots milled in 


bushing, as shown 


a 
f sheet brass 


piece 
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formed to fit free in two slots to shield the 
stop-pins F and D from chips 

The device, as shown on the drilling 
machine table in the half-tone, Fig. 6, 1s 
placed between the drilling and counter- 
boring positions, to better illustrate its 
construction. 
drilling and counterboring of 


row of holes in the set of four castings 1s 


The time occupied in the 
the double 


nine minutes, which also includes the 
moving of them from the fixture to the 
floor. 





Letters from Practical Men 


The Largest Steam Hammer. 
Editor American Machinist: 

Will you please tell me through your 
paper where the largest steam hammer in 
the world is located; whether it is single 
or double acting, and where the largest 
double acting The 
swers to the above will settle a dispute. I 
3eth- 
being 


It is claimed 


one is located? an- 
contend that the largest one is in 
lehem, Pa 
used only to lift the piston 
here that the largest in the country is at 
the new shops of the Fore, River Engine 
Company, located at Quincy Point, Mass. 
BLACKSMITH 


single acting, steam 


[We have obtained some figures from 
both the hammers named. The Bethle- 
hem hammer is rated as 125 tons. That 
is to say, the weight of the falling parts 


Steam is used only for lifting. 


125 tons 
The steam cylinder is in three pieces. Its 


diameter is 76 inches, and the stroke is 16 


feet 4 inches. The total weight of the 
cylinder is 56,287 pounds. The entablature 
on which the cylinder rests weighs 60% 
tons. The legs are in two sections; the 


tons each, and 
The guides 
The base 


—— ie 
inches thick, 


upper ones weighing 48! 


the lower ones 107 tons each 


weigh 78% tons each plates are 


10 feet square, & and weigh 


56 tons each The anvil blocks weigh 
2,150 tons The total hight above the 
floor is 90 feet, and the width at the base 


38 feet. It is, we doubt not, the largest 
hammer in the world- 


ably too large to 


in fact, it is prob- 
be practical. It is not in 


use, heavy forging being done at Beth- 


lehem by hydraulic presses, which are be- 
lieved to be better for |! 
shops of t 


Cavy 
} 


hammer at the 


Engine Company, at Quincy 

not yet finished, but is in course of con- 
structior The weigl t falling part 
will be 20 tons, and the stroke 10 feet 
The cylinder is 4 inches d ete d 
steam will be used on top of the piston 
as well as for lifting Phe ! s of 
wrought iron, riveted. The a1 weighs 
215 tons, and it rests upon a foundatio1 
which goes down to the solid granite, 35 
feet below the surfac« The hammer will 


be served by a modern electric 


ing five separate motions 


rotating and reversing of the ingot dur 


ing the process of forging 
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larger hammer than this, which is in oper- eration for nvenience of its workme! ‘ be 
ition at a Pennsylvania steel works, but recalls to my mind some of the factory Se ae —- eee 
ve have no particulars regarding it.—Ed.| management met with w . 
( ru ( 
views were, and are, diametrically opp a lrawit i ther: ry 
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FIG. 4. FRONT OF JIG—SOMEWHAT 


hear ‘““Mac”’ saying hot things, as his work 


was halfway between the rollers. The en 
gineer explained to “Mac” that ‘“‘the boss 
had gone to dinner.” ‘“‘Mac” remarked 
that, “without a doubt, Mr. Church’s 


breakfast and dinner were more costly than 
any that our Northern manufacturers ever 
indulged in,” we New Yorkers 
agreed to. After an hour-and-a-half stop 
the machinery started and of 
course this was due to the magic of the 
“boss ” 


trom 


which 


up again, 
reappearance, he having returned 
You can imagine the con- 
versation the New Yorkers that 
night, when gathered at tne board, spoil- 
ing their molars over Maryland biscuits 


dinner. 
among 


and allowing no “devilled crab” to be 
taken back to the larder. We all agreed 
that the “boss” “off,” and that he cer 


tainly must have a fine business, to be able 


Was 


to carry it on as he did; but what money 
could he make if he would systematize his 
mode of working to a reasonable plane! 
Our silver turnings and clippings were 
weighed in whenever the clerk got ready, 
and | found at the end of the month that 
[ had turned in 40 ounces mere silver than 
I had taken out, according to the clerk’s 
figures; but he said it was all right. And 
in this way this deluded man kept on in 
his management, denying the men neces 
sary comforts, denying himself an assist 
that he 
\bout 


years ago, this same man came North, a 


ant, and actually believing was 


saving money by so doing five 


different man. “Do you know,” he asked 
me, “of a man who is capable and whi 
will take charge of my shop? I am now 
willing to change my system of manage 
something better.” [| 
I could not take it, hay 


ment for advised 
him to advertise 
ing pledged myself to serve the firm with 
how often have I ri 


Ile advertised, got a 


then 
gretted this 

man, and to-day that man ts 
He had a splendid field to work 


whom I was 
since 
a partner in 
the firm 
In, as One can imagine, and, I presume, 
st of it. 

Two ago called 
Cleveland, and walking home one evening 


made the bx 
years business me to 
I was addressed by a toiler whose face 


dirt. ‘“‘Hello! Mr. N.:; 


what brings you here?” he said. “You've 


was black with 


SMALLER SCALE 


American M 


THAN PRECEDING CUTS 
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FIG. 5. INTERMEDIATE SLIDING PIECE ON BAst 
OF JIG HALF SIZE OF FIGS. 2 AND 3 


got the best of me, my boy. [| might know 


you, but you are too smokey.”’ He laughed 
gave his name, and then said, “We cannot 


wash up, as we have no water for that 
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purpose | was interested enough ¢ 
look this matter up, and found that the 
factory he worked in employed from 4o 


to 600 hands; had no provision tot 


men to wash up, and for drinking pur 
poses there was a hydrant in the yard 
with a cup dangling there. I was told tl 

the man who would dare to suggest neede: 
conveniences would run chances of being 
thrown out bodily by the superintendent 
who was drunk half of the time I alse 


noticed that there were a number of closets 


in the yards, with open exposure to the 


north, protected, however, somewhat by a 


brick wall of one of the buildings. Can 


these really be profitable conditions 
But right here in New York city, on 
East side, not as far uptown as Thirtieth 


-treet, there is located the factory ol a 
well-known firm, which three years ag 


an ambitious 


superintendent, whose sole aim 


was run (and is to-day) by 
youthful 


secms to be out, 


simply to jam the work 
ignoring all conditions that might possil 


grease or make smooth the ways along 


which this work must travel. He pushes 
the men push, over splinters, dirt, filth and 
obstructions that 
deed; though it may appear to the 
that who 
our interests alone and does not worry us 


his factory 


must prove costly in 
dire 
tors “here is a man considers 
with any sentimental ethics.” 
has windows so dirty that on a bright day 
a man has trouble to see his work prope 

6 feet from the windows. If you pu 
down a rod trom the overhanging she 

dirt and dus! 


and 


you will be deluged with 
the 


the closets, heavens! | 


accumulation, at times, of years; 
shall never forget 
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loose piece, and E with it cored out \ 
B eo: B will be seen, a three-part flask was used 
yy a the first instance, while with the aid of the 
[| core a two-part flask was used, and three 
Cc A~ castings were produced in ten hours, w 





no more exertion on the part of the molk 
ee i \ er than when making t ne in the fu 
“ 
instance, 


Vy ; 
‘ if | Fig. 3 shows core box and core pr 











with portion of pattern attached. In mol 
r | ing, the flask is rammed up level with tl 
\ OY) prints, and the prints, with pattern a 
» ‘ tached ire rapped and < \ t Phe 
— 
FIG. 1. A PATTERN WITH A PROBLEM IN MOLDING , 
Fa ] 
ee ‘ 
the view that met my eyes as 1 clambered credit for the placing of the rung that j 
up the dirty, dark, wornout treads of the goes one step higher in the ladder of just at A 
stairway. There before me, in a row, humane and reasonable conditions to the ' 
ike sO many crows perched on a liml working people; not alone lifting higher —— 
‘rouched six or eight figures. The filth the ideals in the toilers’ brains, but prov 
and odor were simply awful [ saw a_ ing that it is scientifically correct and nat 
sort of a sink tor washing purposes; but urally profitable to make him stronger, 
no cleanly man would use it, as the dirt’ mentally and physically It pays to do 
upon it was such that a man had better go right Joun G. NIEDERER 
home dirty and wash there There was East Rutherford, N. J 


no provision for heating the works, and aan —— 


one can imagine the loss of time in thi ‘és , ” Core print 
fis Coring Out. 
cold weather. One season no doubt cost 


more in loss of time occasioned by the Editor American Machinist 





cold than would cover the cost of piping Some time ago | noticed an article in 

the whole building. the “American Machinist” describing how 
Anyone who has grown to be torty or Certain portions of pattern were left loos« gf 

forty-five years of age, and who is ob being either dovetailed or squared to kee] 

servant, cannot ta 


1 to have noticed that them in position, and that by the aid of 
there is a tendency among progressive these loose parts ‘coring out” was avoided 








managers to grease the ways, so to speak, Now, I don't say tl ose pieces are not 

along which the work is to be pushed. used to advantage in some cases, but there 

There is an evolution in the management are numerous instances in which cores ~~ ss 

of the shops as truly as there is an evolu- effect a considerable saving in labor and ; me 

tion progressing in nature Some of us, also secure a more satistactory casting. FIG. 3 ORE BOX AND CORE PRINT W 
no doubt, who are not thoroughly familiar rhe illustration, Fig. 1, is a case in PORTION OF PATTERN 


with the Register Company’s system may point. This pattern was supplied as shown, 
fear that some day some of the liberal with the tw 


i ges marked B dove core is then dropped in the place of tl 
features may be found to need curtailing. tailed on, and the parts C sliding on to the Print, the plate is clamped to the drag, ane 








ag, é 
However, it is to be remembered that this bracket underneatl \ casting from this the flask rolled over. The core box (iron 
management has advanced further thar pattern weig 200 pounds, and the was made in a couple f hours with the 
we. Like the savant contemporaries of time taken to mold it was seven or vgs fixed to the pattern 
Darwin, we will no doubt find that we did eight hour \fter making two or three GrorGE BUCHANAD 
not know it all, and then when we look astings, | cat to the conclusion that a wees ciate ae 
back and see the good work as it has pro- lot of unnecessary work was being done Another Big Job on a Small Planer. 
gressed, will we give the management of Fig. 2 shows two sectional views of a Editor American Machinist 
the National Cash Register Company mold ectior ; molded with the \ short time ago a larg tandard ot a 
hine came to a sl 1) te to have the 
PERE : : : GAY | acer 8 bs Bear T top planed It wa 6 inches high, an 
i} f | the plane \\ mly 160x1¢ iches by 6 tee 
ES % : ss t ew minute plan how to d 
: t Severa vay we ioug! ( b 
f } finally the tool-holder w taken ft tl 
D f iddle n the « ra ind the tandar 
\ | ted the < I the sadd 
p downward and set by shin 
~— t] on part the dare 
: va pright The t der wa t 
est 1 L } \ : t n angle plate on the platen with the 
; 4 tan 4 - too tanding pward nstead t dowr 





FIG. 2. SECTIONS OF MO SHOWLNE VO WAYS OF MOLDIN HE SAME PIECH vard \ light coil spring was hitched t 
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the tool to keep it swung back in position 
for cutting and to allow it to yield on the 
back stroke. The planer was then started 
ind the work was fed along, instead of 
the tool, and the job was done all right 
ind in good time. 
\rTHUR W. MCALPINE. 
\uburn, N. Y 


Circular Dimension Lines. 


Ieditor American Machinist: 
Sometimes the workman gets a blue 
print that has some of the measures given 
follow an are of a circle instead of 


traight line. As an example, I have been 


naking a pattern of a driving brass, an 


‘nd view of which is shown in the sketch 





The question aris Why could not the 
4 
1 an Mactia 
CIRCULAR DIMENSION LINES 


lraftsman have given the chordal distance 
from the center of the crown to the centet 
of the circular 
not 


i’ the oil recess, instead 


1easure, as indicated? But we do 


ihways think aloud, and we proceed to 
work, using the method given us, and not 
dictating some other way 

wheel, say 1 
the 


divided into sixteenths, it would be very 


If we had a graduated 


foot in circumference, and inches 
easy to lay off the distance required; but 
I have yet to learn of such a tool on the 
market, so I must adopt some other way. 
Perhaps as good as any, would be to saw 
1 template to the are required and measure 
the 4'4 inches on it by rolling it along the 
edge of a two-foot rule, or other scale, and 
transferring the same to the pattern. 
Another way, and one which will give 
accurate results, 
ence of the circle, which in this case 
28.2744 this the 
lenominator inches for the 


is to find the circumfer 
and taking for 
and the 414 
fraction 


inches, 
umerator of a gives us .15 of 
the circumference. 
74 = 
7 a 


length of the chord required 


Then yoy 20° = 
27°. Sine of 27° .4540 
(radius) 4.086 inches, the 
There are cases, of course, such as the 
utlines of cams, etc., where it is import 
int to make certain arcs correct to definite 
measures, and this latter plan may be re 
lied on in every case where the curves are 
‘ircular Wan. Newton 
Oneonta, N. \ 


The Beginning of a Patent With 
Money in it. 
Editor Machinist 
The recent filing of a judgment against 
the city of New York for $818,074.32, with 


for 


American 


interest several vears and costs, the 


AMERICAN MACHINIST 
total amounting to over a million dollars, 
for the use of the Knibbs patent device on 


+ 


the fire engines of the city, provokes me to 
say a few words. 

The Knibbs patent was issued in May 
1864, when James Knibbs, the patentee 
was engineer of the Arba Reed steam fire 


in the city of Troy, N. \ Che 


Brothers, engineers and 


engint 
firm of Starbuck 
also of Troy, had for 


the date of the 


general machinists, 


a year or two before 
Knibbs patent been building a certain hor 
zontal steam pump. The steam cy 


of this pump, as I now remember it, was 


10 or 12 inches in diameter end the water 
cylinder, say, 8 inches, with a stroke of 12 
inches. The two cylinders were of cours« 
in line, the piston rods being connected by 
a “Scotch yoke,” in which slid a box which 
crank 


the pin of a 


the 


worked on vertical 
shaft in the middle of There 
a heavy flywheel on the shaft below 


pump 
Was 
the yoke, and a crank extended above the 
main crank and carried an eccentric pin 
which worked a slide valve on the top of 
the steam cylinder. The pump, if not the 
best built, 

pump, but it originally had one quite ob 


It was extremely diffi 


ever was a good, serviceable 


jectionable feature 


cult to get it started, especially when it 
was filled with water and had to start 
again-t a pressure, because the crank 


The difficulty 
was overcome by the machinist who had 
the erecting of the pumps in the shop. He 
tapped both ends of the water cylinder 
44-inch 


would stall on the center. 


and connected them with a ™% or 
pipe with a stop-cock in it. The operation 
of this simple device is evident enough 
With the cock open, the water is free to 
play back and forth through the pipe from 
one end of the cylinder to the other and 
the pump is relieved of its load at once 
With the cock closed the operation of the 
pump is precisely the same as if no pipe 
was there. The device was so simple that 
its wide applicability and its value were 
The 
then principal member of the firm of Star- 
buck Brothers, N. B. Starbuck, who died 
in 1867, was chief of the Troy Fire De 


not realized by the originator of it. 


partment, and was also specially interested 
in the success of the Arba Reed steamer, 
which he had been instrumental in bring 
ing into the department, and which was 
one of the pioneer steam fire engines. I 
assume that through him the knowledge 
of the device on the steam pump went to 
the engine house. At any rate, in a month 
or two the “run around” was on the Arba 
Reed steamer, and later the Knibbs patent 
The 


Knibbs is considered much broader in its 


was issued. patent as granted to 
scope than would be allowed in the Patent 
Office The first 


claim was made to cover the principle of 


under its present rules 
the invention, which barred out other de 
Ve rv 


little indeed beyond the cost of the pat 


vices which might have been used. 


ent was realized by Knibbs from his “‘in- 
vention.” It passed into the hands of a 


lawyer who died years ago, whose reputa- 
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not such as man would 


tion 
be willing to carry, but he and his suc 


Was every 
who are absolutely unknown to 
skilled in the art 
a patent. The present judg 
in favor of the trustee of the suc 


cessors, 
me, seem to have been 
ot working 
ment 1s 
cessor of the assignee of the patent. There 
has been much litigation over it, and there 
is apparently much money still prospect 
ively in it. In the suit against the city ot 


New 


Vas 


York a decision sustaining the patent 


obtained in 1897, and a Master was 


appointed to determine the amount of 


profits. He figured up that the invention 
had been fairly worth to the city $28,336 
Both took 
learned judge of the United States Circuit 


sides exception, and now a 
$818,074.32 as 
This 
is the amount said to have been saved by 
detail it is 


$183,394.32 in hose, $28,336 in machinists’ 


Inmakes the amount 


stated at the beginning of my letter. 


the use of the device, or in 


wages and $606,344 in salaries of employ 
ees of the department. It does seem as if 
other items might have been included. As 
the engines were made quicker and hand 
ier, they of course extinguished more fires 
or extinguished them earlier, thus reduc 
ing the 
should fairly be 


which 
added to 
rhe money has not been paid yet, and it 
the United States 
still 
on it and also the Supreme Court, and 


tire loss, anyone can see 


the rest of it. 


may be assumed that 


Court of Appeals may have to pass 


then if decisions are reversed or with 


drawn the lawyers can begin to build over 


again. I notice that the lawyers do not 


need any trades union to restrain them 


from doing too much and working them 


selves out of a job, and they don’t seem 


to believe that “there is only so much 
work in the world, anyway.” 
TECUMSEH SwIrt 





An Ingenious Threading Tool for 
the Automatic. 
Editor American Machinist: 

Che drawing herewith shown is an ar 
rangement applied to the turret of an auto- 
for 
opening die. The die has a knock-off pin 
in the center of the shank, and is usually 
opened by the end of the piece 
threaded pressing against the knock-off 
Having some work to thread whicl 


matic screw machine operating ar 


being 


pin 
it was decided ought not to come in con 
tact with the operating pin, and also wish 
ing some device which would work prop- 
erly, whether the turret 
or to remain locked in one position such 
the 
to simply thread and cut off studs, this rig 
A portion of 
A of the die is shown secured 


was to revolve 


as would be the case were machine 
was applied satisfactorily. 
the shank 
in the turret hole, and through A runs the 
On the top 
of the turret and central with it is secured 
by four the block D. The 
block is planed out lengthwise on the un 


operating or knock-off pin B 
steel 


screws 


der side to form a guide for the slide E 
On top of the guide D rests sliding piece 
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G, which is cut out crosswise to take in the 
large head of the stud F. This stud passes 
through 
G and LP and the threaded portion screws 
tightly into slide / of 
the stud goes down into the opening in the 


ownward longitudinal slots in 


The lower end 
center of the turret and enters the hole in 
cap C, which is pinned fast to the rear end 
of the knock-off pin B. 
of the 


parallel 


The large head 
stud F is milled off on two sides 
the slide E, 
Into one end of the piece G 
s fastened the rod H which runs back 
ward in with the turret and 
j asses freely through the hole in post /. 
(his post is forked at the bottom to strad- 
dle the turret slide and is secured firmly 


to the end of the turret-slide block, thus 


with into which it 


5 faste ned. 


line slide 


oo 





The 


d H carries two pairs of check nuts 


formmg a= stop threaded portion 


/ and A, which are adjusted to suit the 


ece being threaded 

When the die is in operation it runs for 
ward with the turret upon the piece being 
threaded until the check nuts A’ strike 
the post J. Forward travel of the slide 
(, and the stud F then ceases and as 
the knock-off pin B is thus prevented 
from going further forward the die 
in continue but a slight distance be 


fore \s the turret draws back, 

ikes a quarter turn and brings anothet 
tool into position, the stud F 
to the slide E l 


also make a quarter 
turn, thus bringing the flats on the head of 


pening 


being fast 
must 


F parallel with the raised ends of slide G 
these 
prevent 


enough between 


the 


There is 


flats 


space 


ind end of G to 
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the latter moving far enough to bring 
the stop nuts on // against the stop 
I when the turt is moving either for- 
ward or back. The turret making another 
quarter turn, then being half-way round 
irom its starting point, gives F also a 
quarter turn and the head will again fill 
the space between the ends of G The 
die is of course then just opposite the 


position in which it is shown in the sketch 
and as the turret goes forward stud F will 
carry G with it and bring the stop nuts J 
again stop J, the 
forward movement of the knock-off pin B 


in contact with when, 
being stopped, the die closes and is ready 
for work as soon as the turret brings it 
If the tur- 


ret is not to revolve but is simply to run 


again into its proper position. 


who are competent t perate the ga 
» es yages 1 CXce I ur best paid 
irnevmen steam engineers; this for the 
eas engine of moderate powers, say trom 
60 00 horse-powet 1 admit there ts 
more skill required to operate successfully 
the gas engine than the steam engine and 
a man’s knowledge of steam counts for 


very little when he tackles the gas engine 


\ steam engine will run overloaded, with 


a gasket blown out or an eccentric slipped 


and many other little details wrong or not 


just ideal provided you can keep up steam 


But not so with the gas engine. If a gas 


ket leaks water into the cylinder, the force 


of expansion of the charge is cut down 
or perhaps made entirely mil: if a valve 
cap blows out a gasket or leaks, condi 























FOR 


rt] 
strike inside of post 7, and when the turret 
the die 


S.F 


back and f the stop nuts J are set to 


runs back they clos 
ARTHUR 
A Promising Field—Engineers for 
Gas Engines. 
Editor American Machinist 
There is quite a growing demand 
the of 


for 


who understand theory and 


Mien 


successfully operate one of our com 


call 


ing prime movers, to wit the internal 
combustion engine 
a great deal of time to this 


Devoting 
branch of engineering we have more for- 
cibly illustrated every day the great lack 
of the necessary knowledge and the great 
this branch 
for 


dearth of men in 


There is 


competent 


increasing demand 


men 


rHE AUT 








sf 
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MN 
ged engine quit 
or weakened Phe ume thing occur 
il e cngine I vy it depend 
n re e of mosphere to rai 
the in-take lve ind the fail to rise o1 
Oo return to their seats If overloaded 
she I p| ( ad } e if variou 
gnition devices f e not proper! 
med Oiye e best re One ot 
the n common cause for tailure 1 
1 e whe t does not start prompt 
] ) more 2g than needed 
hre rte of the »-called balky en 
gine ( [ have been called to start 
fail for the last-named reason 
The theory the manufacturers formerly 
advanced and advertised with bold-faced 
type, “No Engineer Required,” is fast dis 
appearing, and it is high time, for [ thin! 
the industry has lagged more from thi 
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misrepresentation than from any other 
cause. In my travels I hear its echoes yet, 
“The gas engine not being reliable; won't 
go when needed most,” etc.; while in 
reality these same engines, in competent 
gas engineers’ hands, are giving entire 
satisfaction. With the ever-increasing de- 
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FIG. 1. SHOWING USE OF TEMPLET FOR LOCA1 
ING HOLES. 

mand tor large units of power of this 
class, the opportunities for gas engineers 
in the near future are exceedingly bright 
fuel for this 
type compared with steam, the employer 


Owing to the low cost of 


can well afford to pay a liberal day’s wage 
for his gas engineer. So, young men, edu- 
cate in this, a most promising as well as 
remunerative field of labor. Some may 
say, “How will I start?” I would sug- 
gest obtaining and studying some of our 
standard works on the gas engine, and I 
know one of the correspondence schools 
has a course for the gas engineer which 
would be a great help. The greatest would 
be to hunt up and familiarize yourself 
with all the hydro-carbon engines in your 
neighborhood; to help start a balker; see 
all the new installations you can hear of, 
and it will not be long until you will find 
a steady berth and be consulted at many 
others, when your education will progress 
rapidly. Don’t be afraid to take hold and 
it will not be long until you can talk as- 
piration, compression, expansion, exhaust, 
four cycle, two cycle, etc., intelligently. 
\bove all stick to it when you get a 
“won't runner.” There is cause for it, 
I assure you; ferret it out and try again; 
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no hoodoo about it; if it ran once, it will 
run again when you make the conditions 
right and things will come your way. 
Frep C. Tycarp. 
Pittsburgh, Pa 





Placing a Line-Shaft on a Draw- 
bridge. 
Editor American Machinist: 

I had to set up the machinery for the 
electric operating of a railroad bridge. 
Part of it was a 2-inch line shaft, 212 feet 
long, for driving the rail-lifts on both ends 
of the bridge. The shaft had to pass 
through twelve cross plate girders, and 
was to be suspended by fourteen boxes. 
Those boxes were to be fastened to the 
central I-beam running the whole length 
of the bridge. The position of the shait 
was fixed by the driving miter gears in the 
center of the bridge, and the shaft was to 
be parallel with the bridge. 

The holes through the intervening cross- 
girders were laid out and bored 1 inch 
larger than the shaft. Then a line was 
stretched through these holes over the 
whole length and in the vertical plane of 
the shaft line. To mark the bolt holes in 
the I-beam I used a tin template and a 
wooden wedge, as shown; the four large 
holes in the square being for the bolt 
holes and the small hole to the left in line 
with the shaft. The slanting edge of the 
template was bent up about ™% inch, and 
through the small hole a short plumbline 
was passed. Then the template with the 
plumbline and the wood wedge was held 
the and the 


under and against [-beam, 
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FIG. 2. TEMPORARY SUPPORT OF SHAFT. 
wedge moved until the plumbline touched 
the line for the shaft. If the wedge then 
happened to be in the position shown, a 
chalk mark 4 was made on the I-beam for 
reference. In this way we were able to 
locate the holes in the short interval be- 


tween the passing rumbling trains, which 
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would have shaken the line out of truth 
We had no steel wire. 

The shaft was then coupled together, 
resting in the 3-inch holes through the 
cross-beams, which brought the shafting 
in a position 14 inch too low. The box in 
the center, close to the miter gears, was 
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TOOL BAR FOR THE PLANER 


bolted on over the shaft, and with a litth 
trying was brought in the right position 
The shaft then at that point was drawn up 
by the cap and tightened so that it could 
not move endways. Now the whole shaft 
ing was put in a straight, level line by sup 
porting it by means of twelve pieces of 
wood A, 
web of 


each one resting on the botton 
the cross-beams 
The shaft be 
ing fixed, it was easy to put the boxes in 
the right position. The bolt 
13-16 inch for 34-inch bolts. 
assume that the shaft was straight 
not do the bolting of the boxes, 
I did not finish the job, and therefore do 
not know the result J. SCHURING 
Milwaukee. 


one of twelve 


using shims where needed. 


holes were 
We had to 
{ did 


because 





A Tool Bar for the Planer. 


Editor American Machinist : 

I was interested in the planer reach of LH 
L.C., in issue No. 25, 1900, as I have been 
using one similar for the last nine months 
I made mine from a casting like the sketch 

distance a same as nuts and tool clamps; 
b, distance of clamp bolts out from the 
head; cc, set-screws. I finished the upper 
side of the hole by putting the casting in 
the tool clamps and holding a bar with an 
inserted tool in the planer chuck and with 
the planer head set at 45 degrees. This 
planed the hole in line with the table; 
which is very desirable when planing key- 
ways and you are using a bar that nearly 
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fills the hole. If I were to make the holder 
over again, I would put the corner of the 
hole at E. This would bring the set 
screws at the side. With a tool made in 
this way I can use a round bar from 2% 
inches diameter down. G. G. McK 

Youngstown, Ohio 





Laying out Formed Cutters or the 
Screw Machine. 
Editor American Machinist: 

I can offer a suggestion that I have 
found very efficient to stop all trouble with 
circular formed tools. As readers 
probably know, a circular tool is usually 


most 


LAYING OUT FORMING TOOLS 
(and should always be) ground below the 
center, and nearly all screw-machine men 
will grind them that way whether they 
were intended to be so used or not; for it 
makes a much freer cutting tool and the 
edge will hold much longer 

On a 


two parallel lines, 


smooth, coppered surface draw 
the distance apart that 
the center of the cutting tool stands above 
the spindle center, or that the line of the 
cutting edge is below the cutter center, 
Taking a 
point on the lower line as a center, with a 
the 


with the divid 


and they should be the same 


pair of dividers accurately lay out 
that 
ers draw circles of diameters equal to the 
diameter of each different diameter of the 
finished part. 
Now with dividers set to the 


radius of the greatest diameter of the cut- 


piece to be made; is, 


This should be done very 
accurately. 


ter, set one leg of the dividers on the point 
where the smallest diameter of the finished 
piece crosses the lower line, as shown in 
the sketch, and describe an 
the upper line at a. Now carefully pre 


arc crossing 
serve this dimension, and with a as a cen 
ter describe a circle which will be the out 
of the 
Then with a still as a center, take the next 


side or greatest diameter cutter 


largest diameter of the finished piece at 


intersection of lower line as a radius and 


inscribe another circle, and on with 


St) 
each separate diameter until a circle and a 
Now double 


center, 


-ize for each have been taken 
each dimension taken with a as a 
and you have the exact diameter of each 
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part of your cutter. Don’t be scared when 
you place your finished part against your 
cutter, for it won't fit a little. Wait till 
you have milled it to your cutting line B 
and then try it, and if you have been care 
ful to get accurate measurements, it will 
be a perfect fit. 

It is advisable to make a grinding gage, 
one end fitting in the screw hole in the 
center of the cutter, and the other coming 
out to agree perfectly with cutting edge 
If the cutters all the 
above the spindle centers, one grinding 
gage will answer for all cutters 


j.s 


are same distance 


KEPLER 


Chelsea, Mich. 


FOR THE SCREW MACHIN# 


The Best Tool for Heavy Cuts in 
Steel. 


American Machinist: 

Will you or any of your readers kindly 
tell sketch A 
tool the 


Editor 


whether tool a 
sketch B 


a better 


us pel or 


as better, or 


per 
whether there is tool than either 
of these for the 


settle an argument 


purpose, and help us to 
which has taken place 


in our works on the subject? 


—— - nn 


} 
| 























\HICH IS THE BEST 


Too! 


Fe 


We use a tool 4 for turning our shafts 
in a quadruple geared lathe. Two tools 
are working at the same time, viz., one 
at the front and one at the back, and re 
cently our back rest gave way. The tools 
were cutting at a speed of 10% feet per 
minute; the feed was 1-5 inch per revolu 
tion, the cut being 5¢ inch deep, reducing 
the diameter of the shaft 1!4 inches. The 
tool steel used was 2!, inches square. The 


material of the shaft was Siemens- Martin 


steel |. NGINEER 


ingot 


A Drill Jig—Cams Instead of Screws. 


Editor American Machinist 

Just why the major portion of jigs and 
bolts 
for holding work in place during time of 


fixtures are provided with screws or 
operation, is a question tor which it might 
Chat 


many 


be difficult to find a suitable answer 
such is the case is true, and that, in 
cases, it is bad practice is also true 


The advantages of using cams instead 


are many; they are more quickly handled 
last longer, are not so easily lost, hold 
equally well—ofttimes better—and save 


the trouble and vexation caused by hunt 


ing wrencli not te 
] 


mention the profanity which can 


for lost and mislaid 


be saved 
for more suitable occasions 

While the slightly greater cost over bolt 
s an objection, their greater efficiency and 
] 


longer effectiveness outweighs it; also 
when numbers of them are used, they cat 
be planed to shape in sets and then split 
and kept in stock in a semi-finished state 

In Figs. 1, 2 and 3 is shown a drill jig 
provided with a cam and spring-operated 
clamping lever, which was made and use¢ 
tor drilling inch crossbar holes 
shanks of socket wrenche It has als 
some novel features for obviating the me 
cessity, in most jigs used for drilling round 
pieces, of jarring, blowing or scraping out 
the drill chips It consist ota casting / 
} iving an | shaped vert al })T ( tron for 
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holding the drill bushing G, and into it are 
crewed two machine-steel studs C and D; 
C to carry the cam-ended lever F, and D 
the clamping bar E, which is loosely ful- 
Both are slotted slightly 
B has also planed in it two 


cromed into it. 
larger than E. 

parallel slots, into which are set two hard- 
ened strips, % thick, cut in “V” 
shape in which work A is held by I while 


inch 
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Some New Things. 


DRILLER ARRANGED FOR TAPPING 


The drill press shown, besides being an 
example of very neat machine design, in- 
troduces a new feature by which the usual 
spindle-driving gear is duplicated above 
and held in an independent bearing so 
that the spindle is supported both above 









































r P 
Hi B 
| : 
American Machinist 
FIG. I. PLAN OF DRILL JIG. 
aia G 
/ 
| F 
| | ) 
B_ = 
E ay, 
A as 
3 c D 
y 4 
B B 
IH! 1 
a. | 
| | in Ya " 
FIG. 2 SIDE VIEW OF DRILL JIG 


When 
the clamping 
J resting in 


being drilled. / is a stop-pin. 
the outer end of F is raised, 
lever FE is raised by spring 


the hole in C, releasing the work for re- 
moval; when depressed, FE is lowered, 
clamping work into the V’s. 

In Fig. 3 can be seen the two projections 
on the under side of E which come in con 
tact with the upper side of the work on 
either side of the drill, for which a clear 
space is provided through /:, and at points 
midway between points of contact with 


the V’ 
This jig 


s below. 

lifted from the 
table for cleaning—in fact, it is self-clean- 
ing, as the motion of 
pushes any chips that may rest on the V’s 


need not be 


inserting work 
from them, most of it falling through the 
hole between the V’s to table. To avoid 
confusion, some parts have been omitted 


from Fig. 3. A. B. CHRISTMAN. 





\ correspondent wishes to learn for 
what purposes nearly pure zinc (99.90 per 
other than in 


Leclanché bat- 


cent.) would be valuable 


making German silver or 


tery rods. 


and below the driving gear. Between the 
clutch is 
handled by the conveniently located ver- 
tical lever in front of the operator and the 
spindle is thus readily reversed to with- 


two gears a located which is 


draw a tap and the machine rendered an 
efficient tapping machine. The 
ment of back-gears, feed mechanism, etc., 


arrange- 


F 


614 
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FIG. 3 END VIEW OF DRILL JIG. 
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will be readily understood from the en- 
graving. “he 24-inch machine shown han- 
dles taps up to 1 inch diameter without the 
back-gears and with them pipe taps up to 
inches standard. 


This feature is added to all the regular 


14 and 2-inch regular 

















DRILLER ARRANGED FOR TAPPING. 


sizes of drillers made by the builders, the 
Cincinnati (Ohio) Machine Tool Com 
pany. 

A ROTARY CUTTER CLEANER AND LUBRICATOR 


The half-tone shows a device to be used 
in connection with the cutters of milling 
machines, for removing chips and dust 
from the cutting teeth, so that they will 
cut free and smooth, and also for applying 
oil or other lubricant to the teeth when 
It originated in a shop where 


cut, 


required. 


large quantities of gears are and 
where milling cutters are extensively used 
purposes, and has given satis 


The bracket 
slipped on to the overhanging arm of the 


for other 


faction in use. or frame is 


milling machine. The long spindle carries 


upon its lower end a round brush with 
long and flexible but sufficiently stiff 
bristles or hairs. The bracket is swung 


around upon the arm until the bristles lap 
into the teeth of the cutter a sufficient dis 
tance, and it is then clamped. The brush 
speed by means 


shaft 


is revolved at considerable 
of the grooved pulley on the cross 
a belt or 


countershaft. 


and cord from a pulley on the 


The helical gears employed 


give a neater and smoother drive and 4 
better position and support for the shaft 
than if bevel gears were used. For verti 
cal cutters or cutters in any position, it is 
of course a simple matter to arrange a 
suitable support and drive 

The spindle is made hollow, and when 
the lubricant supply is connected to one 


end of it and the liquid passes through 
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holes in the hub of the brush out to the 
and floods the cutter as 
copiously as may be desired It be 
thought that a milling cutter will keep it 
self clear without the of such a de 
vice as this, but we are assured that it has 


extremities of it, 
may 


use 


been demonstrated in practice that where 
it is used the cutters do their work better 
and keep sharp longer. The inventor is 
John F. Arthur, of the Arthur Company, 
New York. 

A GAS ENGINE CYLINDER LUBRICATOR. 

The cut shows an automatic cylinder 
lubricator specially applicable to gas and 
oil engines, and also to the cylinders of 
vacuum pumps, and 


the stroke the 


air compressors, 


wherever for a portion ot 

















A MILLING-CUTTER CLEANER AND 
LUBRICATOR. 

pressure within the cylinder is slightly 
less than that of the surrounding atmos- 
phere. In all of the classes of machines 
here mentioned this diminution of internal 
pressure is essential feature of their 
operatic n, without this pressure 
the cylinders would not be filled and their 
functions could not be The 
lubricator is a simple one. It is screwed 
vertically into the top of the cylinder at 


an 
as low 


maintained. 
the point where it is most desirable to de 


The glass reservoir is filled 
the top, 


liver the oil. 


by swinging around a slide on 


which uncovers a hole of sufficient size for 
the spout of a filler. The central tube ex 


tending up through the reservoir 


glass 


serves, with the nut on the top, to bind the 
At the lower end of the 


parts together. 


tube, within the oil reservoir, are one or 


two small holes by which the oil descends 
The oil passes the needle valve, 


which ts to 
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be adjusted according to the rate of de- 
livery desired, and it then descends, drop 
by drop, through the bull’s eye, where it 
can be seen. It enters the tube at the bot- 
tom of the bull’s eye, and is then ready to 
To do this it must 


dD 


pass into the cylinder. 


sans 














CYLINDER 


AL TOMATIC GAS ENGINI 


LUBRICATOR, 

pass the little ball valve which is seen held 
up by a light helical spring. The pressure 
of this spring, 
means of the little internal nut below it, is 
just sufficient to normally hold the ball to 
its seat so that no oil will pass. At each 
stroke of the piston, however, the diminu- 
tion of the pressure under the ball and the 


which is adjustable by 


maintenance of the constant atmospheric 
pressure it cause the ball to 
scend sufficiently to allow the oil to pass 
This action takes place at each stroke of 
the engine, so that the admission of the 
oil is proportional to the speed, and stops 
entirely when the motion stops. The lu- 
bricator is the invention of Charles E. 
Sargent, and is manufactured in different 
Michigan Com 
Mich 


above de- 


the Lubricator 


sizes 


pany 


by 


272 Beaubien street, Detroit 





Death of Lord Armstrong. 


\ notable event of the closing days of 


the century is the death of Lord Arm 
strong, which occurred at his home, Crag 
side. Rothbury, England, December 27 
Lord Armstrong was better known to the 
engineering world as Sir William Arm 
strong, the inventor of the Armstrong 
gun and one of the founders and the 
head of the great works at Elswick 


rm at 
isi 


Armstrong was bh 
November  2¢ 


and in alde I 


William George 
Newcastle-on Cyne, 


His father was a merchant 


man of the city, and the son was intended 
for the profession of the law, which, in 
deed, he followed so far as to have be 
come a partner in a law business. His 


tastes, however, from the first led him t 
study the physical sciences, especially ele« 
During the twelve 
7 he 
portant inventions in hydraulic machinery 
For his in 
ventions in this line he was elected a Fel 
of the still a 


tricity and hydraulics 


made im 


years beginning with 1838 


and hydro-electric apparatus 


Society while 


He 


crane and between 1845 and 1850 he pet 


low Royal 


very young man built an electric 


fected the accumulator, which is now such 
a necessary detail of all hydraulic pressure 
Armstrong first became 
of 


1854, when he put out the gun which bear 


installations 


known S an inventor war material in 


his name. The Rifled Cannon Committec 


recommended the adoption of the gun and 


Armstrong made a gift of his patents t 
the British Government, which conferred 
on him the honor of Knighthood. He had 
been appointed Engineer of Rifled Ord 
nance, but the British ministry took a 
new tack and went back to smooth bore 
guns, whereupon he resigned his military 
office and gave all his attention thereafter 


to the Elswick works The government 
found that it had made a mistake and re 
introduced the Armstrong gut th 
service. The Elswick works have beet 
extended, until they now stretch for 
mile along the Tyne, cover more that 
fifty acres and employ 2.000 mel Re 
sides building guns for various nation 
the works also turn out ships complet 
Sir William Armstrong was made Lord 
(Armstrong in 1887. He leaves no chil 
dren, so that the title dies with him 

Mr. Charles H. Cramp says of Lord 
\rmstrong 

“One of the principal reasons he was 


so successful was that he had good sound 


judgment and was able to assemble with 


him the best men in England. In fact, 
this was the secret of his great success 
His subordinates were the best to be had 
anywhere, and the result was that Arm 


strong’s ships were in the first rank with 
any vessels of their kind built anywhere 


He was an advanced type of a designer, 


and he was thoroughly familiar with the 
smallest detail pertaining to a sel's 
construction.” 

Obituary. 

W. H. Moore, who was associated witl 
Edison for some time and who did in 
portant work for him in perfecting the 
incandescent lamp, died at hi 
Plainfield, N. J., on the 26th ult., of 
phoid fever at the age of forty 

Lieut. Felton Parker, managet t the 
patent department of the Am Bicy 
cle Company, died on the 22d ult He 
was forty-three ea old and graduated 
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from Annapolis in 1882. He accompanied 
the first Greeley relief expedition in the 
Yantic and later conducted a ranch in 
Colorado. Lieut. Parker was the first 
commander of the Second Division, Naval 
Militia, C. N. G. He was formerly with 
the Pope Manufacturing Company and 
held his position when the bicycle combine 
was effected. 





Personal. 

Frank H. Cathcart, who was _for- 
merly master mechanic for the Pencoyd 
Iron Works and is an inventor of success- 
ful pneumatic tools, will take charge of 
the erecting department for the American 
Machine and Foundry Company, of Han- 
over, Pa. 

Thomas Fawcus, who has been for the 
past four years general superintendent of 


the R. D. Nuttall Company, of Pitts- 
burgh, has resigned that position and 
will engage in business for himself 


in Pittsburgh with what will be known 
as the Fawcus Machine Company, which 
will make gears of all kinds and build 
special machinery. 


Manufacturers. 


The Dixon Manufacturing Company, Bris- 





tol, R. I., will build a 10,000-spindle textile 
mill. 
The works of the Buhl Stamping Com- 


pany, Detroit, Mich., are to be considerably 
enlarged. 

A rice mill is to be erected at Houston, 
Tex. FEF. A. Combes, of Crowley, La., is in- 


terested in it. 

J. F. Williams, secretary and treasurer of 
the Shelby (N. C.) Cotton Mills, will build a 
hosiery mill there. 

The Davis Wagon Company, Columbus, Ga., 
has purchased a new building and will enlarge 
its buggy department. 

At Sedalia, Mo., are two shoe factories, 
established this year, which will be enlarged 
and new machinery added. 

Articles of incorporation have been filed 
for the Clinton Pearl Button Company, Clin- 
ton, la. A plant is to be erected. 

The Pressed Steel Car Company's Joliet 
(11l.) plant was badly injured by fire Decem- 
ber 24; loss estimated at $100,000. 

The Merchants’ Milling & Manufacturing 
Company has been formed at Jackson, Miss., 
to build and operate a cotton factory. 

The Tudor Boiler Manufacturing Company, 


(Continued on page 61.) 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for 
warded. 

Gear Wheels, gear cutting. Grant; see p. 34. 

Caliper cat. free. KE. G. Smith, Columbia, Pa. 

Forming lathes. MerMach.T.Co.,Meriden,Ct. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Mfg.plants,space,powers,land. A.Ela,Boston. 

New book—"Oil Engines,” Goldingham, $2. 
Spon & Chamberlain, 12 Cortlandt st., N. Y. 

Light and fine mach'y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Book “Dies and Diemaking,” $1, post paid. 
J.L.Lucas,Bridgeport,Ct. Send for index sheet. 

Parallel drawing-board attachments; by 
mail, $1.50; circulars. F. G. Hobart, Beloit, Wis. 














“Brandt’s Triple Expansion Gaskets” are 
the best for boilers. Randolph Brandt, 38 
Cortlandt st., New York. 

Wanted—Sales agency for some good auto- 
matic engine not represented in New York. 
J. F. Denihan, 39 Cortlandt. 

Would like to correspond with patentees of 
improvements in i: re machinery. Box 
1435, Providence, R. I. 

Estimates on water, gas and electric meter 
indexes, in whole or parts; special clock 
movements; model and electric work a spe- 
cialty. Novelty Mfg. Co., 28 Commerce st., 
Trenton, N. J. 

Model, experimental, fine tool or any class 
of work wanted by fully equipped factory, 
centrally located in New York city; expert 
mechanics; estimates given; correspondence 
solicited. Box 183, AMERICAN MACHINIST. 


As we are enlarging our factory and will 
greatly increase our output, we desire to 
establish agencies for the sale of our gas en- 
gines, sizes 35 to 250 horse-power, in the prin- 
cipal markets. Address The Miller Improved 
Gas Engine Company, Springfield, Ohio. 

Institutions retiring from business having 
machine tools, brass and wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 


For Sale, Cheap—Warner & Swasey screw 
machine, 1% hole in spindle, used about six 
months ; chuck takes full size; two cut-off at- 
tachments ; one Stowe flexible drill; two cast- 
iron tanks, 44 in. long, 34 in. wide, 30 in. 
deep, % in. thick. Bettys & Mabbett Co., 
Rochester, N. Y. 

The annual meeting of the stockholders of 
the American Machinist Press, for the election 
of five directors for the ensuing year and for 
the transaction of such other business as may 
properly come before the meeting, will be 
held at the office of the company, 218 William 
st., in the City of New York, Borough of 
Manhattan, on the 14th day of January, 1901, 
at 12 o'clock noon. 

A. LEIGHTON DONNELL, Secretary. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


Mechanical draftsman wants position: good 
experience. Address Box 179, AmMpR. MACH. 
Experienced general mechanical and elec- 


trical draftsman wants a position. Box 172, 


AMERICAN MACHINIST. 

Situation wanted as foreman patternmaker 
or draftsman; best of references. Box 168, 
AMERICAN MACHINIST. 

Foreman machinist, 30 years’ experience on 
wire-working machines, wants change. Box 


180, AMERICAN MACHINIST. 
Mechanical draftsman, speaks German 
only, educated in Germany, seeks position. 


Box 181, AMERICAN MACHINIST. 

Mechanical engineer, 8 years’ experience, 
wants position as assistant superintendent or 
draftsman. Box 187, AMERICAN MACHINIST. 

Position by foreman patternmaker; thor- 
oughly up to date; wide experience on generai 
work ; can handle men successfully. Box 182, 
AMERICAN MACHINIST. 

Wanted—By foundry foreman, foremanship 
of foundry making engine castings or general 
jobbing, heavy or light. Address Box 178, 
AMERICAN MACHINIST. 

A skillful, educated designer and construc- 
tor, internal combustion engines, transmission 


and general machinery, desires position of 
responsibility : Al references. Box 152, A. M 
Wanted—-Position as storekeeper, prime- 


cost clerk and purchaser; the above depart- 
ments systematized and card system organ- 
ized; experienced ; good references. Box 190, 
AMERICAN MACHINIST. 

A thorough, up-to-date mechanic, of practi- 
cal inventive ability, well experienced, good 
die and toolmaker, used to take charge, wants 
suitable position to make full use of his abil- 
ity. Box 186, AMERICAN MACHINIST. 


Wanted-—Position, by young man having 





had 7 years’ experience as foreman pattern- 
maker in one of the largest machine tool 
manufactorories in the United States; eor- 
respondence solicited. Box 189, Am. MacH. 

A technical graduate, with 20 years’ shop 
and drawing-room experience, desires employ- 
ment after January 1; has been chief dr 
man and foreman of shop, and is a member 
of the A. S. M. E. Address P. O. Box 2114, 
Bridgeport, Conn. 

Position wanted as factory manager; a 
practical mechanic and thoroughly famiHar 
with modern and most efficient methods of 
management in foundries, machine shops and 
allied departments; extensive experience as 
an expert in the management of help and 
general manufacturing. Box 188, AM. MACH. 


Help Wanted. 


Wanted—Good machinists; lathe hand and 
shaper hand. Address Wheeling Mold & Foun- 
dry Co., Wheeling, W. Va. 

Wanted—Machinists; two all-round men 
needed to work on machines. Address Repub- 
lic Glass Co., Clarksburg, W. Va. 

Superintendent wanted for gas-engine works 
employing 150 men; give full particulars as to 
experience, age, etc. Box 157, AMpR. MACH. 

Wanted—Experienced draftsman and de- 
signer for general engine and machine work : 
state salary, age and reference. Robt. Wether- 
ill & Co., Chester, Pa. 

Wanted—Foreman in machine shop em- 
ploying about 125 men, in a Western city: 
give references and state experience and sal- 
ary desired. Address Box 145, Ammpr. MACH. 

We solicit correspondence from draftsmen, 
machinists, patternmakers and molders ; those 
familiar with engine or air-compressor work 
preferred. Address “Opportunity,” care A. M. 

Wanted—Foreman in foundry working 
about 50 molders, in a Western city; give 
references and state experience and salary 
desired. Address Box 146, Amer. MACHINIST. 

Wanted—Foreman in iron valves and fit- 
tings; none but experienced men need apply; 


HINDLEY WORM GEARING. 


MORSE, WILLIAMS & CO., 
PHILADELPHIA, PA. 








Clean Cut 


ind quality maintained, 


n price 
ire propositions for business men, 
‘Something wrong’’ with our 
Eye-Bolt Drop-Forgings list has 
had our attention and January rst, 
A of 
showing sub- 
We are try- 


ing to deserve your business with 


1got, we shall issue page 36- 
tree Red Book *‘ J,’ 


tantial reductions. 


correct price conditions 


J. H. WILLIAMS & CO. 


Brooklyn, New York. 




















